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THE ROLE OF TAX INCENTIVES
IN ENERGY POLICY

TUESDAY, JULY 10, 2001

U.S. SENATE,
COMMITTEE ON FINANCE,
Washington, DC.

The hearing was convened, pursuant to notice, at 10:05 a.m., in
room 215, Dirksen Senate Office Building, Hon. Max Baucus
(chairman of the committee) presiding.

Present: Senators Bingaman, Lincoln, Grassley, Hatch, Nickles,
and Snowe.

OPENING STATEMENT OF HON. MAX BAUCUS, A U.S. SENATOR
FROM MONTANA, CHAIRMAN, COMMITTEE ON FINANCE

The CHAIRMAN. The hearing will come to order.

This is the first in a series of hearings on the role of tax incen-
tives in energy policy. As we all know, our Nation is facing another
energy crunch. The Finance Committee must be prepared to act in
the face of the current situation. For that reason, these hearings
will prepare the committee, it is our hope, for action on energy tax
issues.

A number of tax incentives have been proposed to accomplish our
objectives. Both the Chairman and Ranking Member of the Energy
Committee have introduced a comprehensive tax legislation to ac-
complish their goals. I might say, we are lucky on this committee
to have Senators Bingaman and Murkowski as well. They are the
energy policy experts and they can help us bridge the gap between
the Energy and the Finance Committee.

It is important that the Finance Committee examine the utility
of tax incentives for advancing energy policy goals. We will do that
during the hearings. But it is equally important that we consider
the whole range of policies that would be affected by tax provisions.

We cannot afford to view tax, energy, environment, or transpor-
tation policy in a vacuum; each is important. Nor can we afford to
ignore budgetary constraints. During these hearings we must bal-
ance our energy, environment, and transportation tax policies
against these revenue constraints. If we forget, I know that another
member of this committee, Senator Conrad, will remind us.

The energy tax proposals span a great range of issues. Therefore,
I have decided to break up the hearings into three parts. The sub-
ject of today’s hearing is alternative motor fuels and alternative
fuel vehicles.

Tomorrow, we will cover supply and demand of conventional
fuels and development of renewable energy sources. Later this
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year, we will continue to examine energy issues. That third hearing
will be on restructuring of the electric utilities industry and clean
coal technologies.

I also hope to conduct a hearing in Montana in August to con-
sider energy tax provisions important to rural and Western States,
in particular.

Now I would like to turn to the subject of today’s hearing. We
have just finished celebrating America’s independence over the
July 4th holiday. Many Americans surely noticed high prices at the
gas pumps. Folks that took family vacations for the 4th of July,
and workers across the country, continue to feel the pinch of high
gasoline prices.

That is particularly true in my home State of Montana. Many
people must drive great distances just to get to their jobs. In my
mind, that raises an interesting point. We are an independent Na-
tion. We are proud of this independence, but we are dependent on
foreign sources of energy.

In 1992, we set goals in this country to become less reliant on
traditional petroleum fuels. We said that 10 percent of fuels
powering light-duty vehicles should be alternative vehicle by the
year 2000. We said that 30 percent should be alternative fuels by
the year 2010.

Where are we now? Nowhere near those goals. By 2000, we had
achieved only 3.6 percent replacement of traditional fuels with al-
ternative fuels.

Today we will examine the state of our energy policy and we will
hear about the Tax Code provisions that move us toward our en-
ergy policy. We will hear about smart ways to further our energy,
environment, and transportation objectives in the future.

We have a diverse panel of witnesses. Each comes to the table
with a different area of expertise. We have scientists, we have envi-
ronmentalists, technology experts, transportation experts, energy
policy experts, and economists. I look forward to hearing about the
energy tax proposals from such varied perspectives.

We will hear about the relative success of ethanol in achieving
market penetration. It really is the lone success story in the world
of alternative fuels. The signs indicate that ethanol will continue
to grow in importance as an alternative fuel source.

In addition, the automotive industry has started to embrace al-
ternative fuel vehicles. The tax incentives introduced in 1992 in
Sections 30 and 179(a) have encouraged large auto makers to
produce a limited number of alternative fuel vehicles. There are
over 1,700 of these on the roads in my own State of Montana.
Nonetheless, alternative fuel vehicles still make up only 0.4 percent
of all vehicles nationwide.

Today, we will learn how well tax incentives have worked. Can
they be improved? Are there other tax incentives that would work
better?

Throughout today’s hearing I will have three questions. The first,
will be what were our goals, and what tax incentives were enacted
to advance those goals? Second, how far have we gone toward
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achieving the goals? Third, what can we do to achieve them in the
future, or what changes do we think make sense? *

I must thank, at this point, Senator Grassley for helping to put
this hearing together.

Senator, my good friend, it is time for you to give your opening
remarks.

OPENING STATEMENT OF HON. CHARLES E. GRASSLEY, A U.S.
SENATOR FROM IOWA

Senator GRASSLEY. Well, thank you very much. It is very impor-
tant that we have this hearing, because we know that the energy
committees are going to be producing a bill, and tax portions of en-
ergy issues are very, very important, and within the jurisdiction of
this committee.

I would say, like you said, we are fortunate to have the Chair-
man and Ranking Members of the other committee, also members
of this committee. So, there is a real opportunity to work together
here to have a common approach by two committees to help with
the energy issues that are before us.

I am like any other American. I have gotten used to—when I
turn on the light switch, the lights come on, and when I go up to
the gas pump there is gas there to pump.

I want it left that way. I do not want any doubt in my mind that,
when I turn on the light switch, the lights are going to come on,
or when I put the gas hose into my tank and I squeeze the lever,
that I am going to get gas out of that pump for my car. When I
want lights, I want lights. When I want to go someplace, I want
gasoline for my car to go there.

Anything short of that that does not have the margin that is
available for all unforeseen consequences is something that is going
to hurt the economy of the United States and hurt the standard of
living of American citizens, and it is something that we are used
to and we ought to continue to be used to it if America is going
to be the great Nation it has always been.

So, that is where I come from when it comes to the energy crisis,
that we have to have margins. When we do not have those mar-
gins, that is why we have brown-outs and why we have higher gas-
oline prices, as we have recently had.

There is not any reason for it in America, and there does not
have to be a reason for it. This is what we are used to. For America
to be great, we are going to have to continue to have that sort of
energy environment. We can have, and we will have.

During the past decade, we have seen U.S. oil production de-
crease 18 percent, at the same time we have seen consumption rise
14 percent. As a result, U.S. dependence upon foreign oil increased
34 percent. We now depend on foreign oil cartels for 58 percent of
]([))ur crude oil, compared to just 36 percent during the Arab oil em-

argo.

Americans should not be any more satisfied with the oil cartel
strangling us economically than we would our CEOs of our major
companies violating the antitrust laws and strangling us economi-

*For more information on this subject, see also, Joint Committee on Taxation staff report “De-
scription of Federal Tax Provisions Relating to Energy,” July 9, 2001 (JCX-57-01).
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cally with higher prices. Yet, we somehow seem to. But we do not
need to, and that is what energy independence is all about.

There is no reason for people in my State, or in Montana, or any-
place else worrying about whether they have got to choose between
food and heat in the winter time. But, yet, last winter, Iowa fami-
lies were forced to pay heating bills nearly 75 percent higher than
the previous year.

Just a few days ago, a national average for a gallon of regular
gasoline rose to $1.65. Now, last weekend at the Music Station in
Cedar Falls, Iowa, I was able to pay $1.19.

Now, how come it can be $1.19 one time and $1.65 another time?
Only because of the economics. When you have less supply, obvi-
ously, price goes up. If you want price to come down, you get sup-
ply up. I mean, it is the simple laws of economics.

These higher energy costs are taking tremendous and serious toll
on our economy in destroying livelihoods. The papers are full of sto-
ries of trucking companies, businesses, and factories being forced to
lay off workers and curtail production.

In our States of Montana and Iowa, we have seen farmers’ input
costs spike sharply. At a time when farmers have been experi-
encing historically low commodity prices, surging natural gas
prices have increased the price of fertilizer 90 percent.

A year ago, we were paying $225 for my son to buy anhydrous
ammonia as a nitrogen source for his corn as fertilizer. This year,
at spot prices, it was close to $400 per ton. It does not have to be
that way. Supply up, price down.

The current situation, it seems, economically, illustrates the im-
portance of increasing and diversifying our domestic energy produc-
tion, including advancing renewable and alternative sources like
wind, biomass, soy, diesel, and ethanol.

We must continue to develop renewable alternative energy
sources as an integral part of our National energy system. First,
alternative energy enhances our fuel diversity, thereby providing
the United States some insulation from oil supply dominated by
the Middle East.

Our national security is currently threatened by heavily relying
on oil from abroad. Second, domestically produced alternative en-
ergy creates American jobs and strengthens our economy. Finally,
alternative energy makes valuable contributions to maintaining
clean air and a cleaner environment.

As many of my colleagues on this committee know, I have long
been a supporter of alternative and renewable sources of energy as
a way of protecting our environment and increasing our energy
independence. Wind, biomass, and ethanol are alternative energy
sources that, with my support, are working to reduce our Nation’s
dependence on foreign oil.

So I appreciate very much, Mr. Chairman, your moving ahead
with this hearing. I hope that energy reform, as a major issue on
the Senate floor, arrives very, very soon because it is something
that not only deals with energy, but deals with the viability of our
entire economy.

Thank you.

The CHAIRMAN. Thank you very much, Senator.
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I would also like to, at this time, take a moment to thank you
for your decades of leadership on many energy issues, on agricul-
tural issues, and also for promoting ethanol. You have been a real
leader and I compliment you for that.

Second, I thank you, Senator, for the comments you made on the
Senate floor the other day regarding moving 2.5 cents on the tax
on gasohol from the general fund to the Highway Trust Fund.

You clearly recognize that it is unfair to consumers and highway
builders that highway taxes, including the 2.5 cents from gasohol,
continued to be directed to the general fund instead of the Highway
Trust Fund where it belongs. I agree with you.

I, frankly, have made a commitment that I have been working
on for some time that is legislation to help balance the scales a lit-
tle by doing what you suggested on the floor, that is, moving that
2.5 cents to the trust fund.

I played a role in moving other general funds to the trust fund
when we enacted T-21, and I support your efforts, I know, to move
that 2.5-cent tax on gasohol from the general fund to the Highway
Trust Fund, and I compliment you for your efforts.

Senator GRASSLEY. Yes. Well, as you compliment me about eth-
anol, obviously it is very fair for me, and right, as your constituents
know, that you need to be thanked by me and others for your lead-
ership on transportation issues, specifically your efforts to restore
the integrity of the Highway Trust Fund.

I know that transportation issues are very important to you now
that you have your tenure of Chairman of this committee, and I
look forward to working with you on those transportation issues.

You are very correct. The increased use of ethanol is a good
thing. It has helped benefit our States of Iowa and Montana, and
many other States. As the ethanol industry continues to expand, it
will help our economy, our environment, and aid us in becoming
energy independent. I firmly believe that, for these reasons, that as
a nation we need to encourage the production and use of ethanol
and other alternative fuels.

In short, if we can work together in finding common ground in
our efforts to reduce our dependence upon foreign energy, we will
all be winners—the consumer, the domestic energy producers, and
the highway industry alike.

Certainly you and I, throughout the tax bill, have found common
ground and will continue to find common ground. These are fuel
taxes. Just as customs fees should go to Customs, fuel taxes should
go where they belong, into the Highway Trust Fund. I believe that
moving this 2.5 cents is the right thing to do, and I plan to support
the 2.5-cent transfer in your legislation.

The CHAIRMAN. Thank you, Senator.

I now would like to introduce the panel of witnesses. Before 1
begin, though, we had a last-minute addition to today’s hearing.
Senator Dayton has asked to testify. He will probably arrive some-
time later during our proceedings, and we look forward to his re-
marks when, and if, he does arrive.

But now let us get to our witnesses. Starting from my left, Mr.
Jim Wells. Mr. Wells is director of Natural Resources and Environ-
ment at the U.S. General Accounting Office.
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Mr. Wells will testify regarding the national energy policy goals
set in 1992 with the enactment of the Energy Policy Act. I would
remind our listeners here that that law sought 10 percent market
penetration of alternative fuels by 2000, and 30 percent by the year
2010.

His testimony, I think, will be a good introduction to the hearing
because he addresses what has been done to achieve those goals,
what has prevented the attainment of those goals, and what chal-
lenges lie ahead.

Second, we have Mr. James Cannon. Mr. Cannon is president of
Energy Futures, Inc., in Boulder, Colorado. He is testifying on be-
half of Inform, Inc., a New York-based research organization.

Mr. Cannon is an expert in alternative fuels. He will give testi-
mony about the various alternative fuels, the barriers to market
penetration of various fuels, and the role of tax incentives for en-
couraging alternative fuel use.

Next, Mr. Peter Ruane. Mr. Ruane is president and CEO of the
American Road & Transportation Builders Association. He will tes-
tify about the implications for the Federal Highway Trust Fund
and providing incentives for increased use of alternative fuels.

After Mr. Ruane, we have Josephine Cooper. Ms. Cooper is presi-
dent and CEO of the Alliance of American Automobile Manufactur-
ers. Ms. Cooper will provide valuable testimony about the kinds of
technologies manufacturers have been able to achieve up to now in
bringing alternative fuel vehicles to market, and she will help us
understand what we may have to do to further accomplish these
goals.

Next, we have Daniel Lashof. Dr. Lashof is a science director for
the Natural Resources Defense Council. He will focus on implica-
tions for the environment of providing incentives for increased use
of alternative fuels. He will evaluate the relative environmental
merits of various tax proposals to encourage use of alternative fuels
in alternative fuel vehicles.

To his left, is Robert Dinneen, vice president of Renewable Fuels
Association. Mr. Dinneen will testify about our experience with the
alternative fuel that has been most successful in gaining a share
of the fuels market, which is ethanol.

Finally, Kevin Hassett. Mr. Hassett is resident scholar with the
American Enterprise Institute. Mr. Hassett will give the econo-
mists’ perspective about the utility of using tax incentives for pro-
moting use of alternative fuels and alternative fuel vehicles.

So, let us gets started with Mr. Wells. Before you begin, Mr.
Wells, I might remind everybody that your full statement will be
included in the record and you will have 5 minutes to testify.

We have got some lights down there. It starts out green for four
minutes, then turns to the amber color when there is one minute
remaining. The red light means 5 minutes are up. We are pretty
good about enforcing that five-minute rule.

Mr. WELLS. I understand the rules of the highway.

The CHAIRMAN. We give a little bit here, but would encourage ev-
erybody to do what he or she can to speak within the 5 minutes.
Thank you.

Mr. WELLS. Fair enough.

The CHAIRMAN. Go ahead.
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STATEMENT OF JIM WELLS, DIRECTOR OF NATURAL RE-
SOURCES AND ENVIRONMENT, GENERAL ACCOUNTING OF-
FICE, WASHINGTON, DC

Mr. WELLS. Thank you, Mr. Chairman, members of the com-
mittee.

We are pleased to discuss GAO’s reports examining the Federal
programs to promote alternative fuel vehicles and the fuel use in
the transportation sector.

Today, I will just briefly highlight three points in my short state-
ment. How many vehicles do we have, and what is the fuel use?
You have about a million vehicles today, but you need to be careful
when you quote this figure.

Five hundred thousand of these vehicles are somewhat true al-
ternative vehicles. The other 500,000 are, in fact, bi-fueled vehicles,
meaning that they can run on alternative fuels, but most probably
are being fueled with gasoline. This is roughly equivalent to 0.4
percent of all vehicles on the road, which is a shade over 200 mil-
lion vehicles.

Look at my first chart. What I want to draw your attention to,
is the bottom gratiated area is, in fact, the petroleum-based, gaso-
line, fuel of choice quantities. The sliver along the top is the alter-
native fuel use.

This fuel is used by vehicles.

The CHAIRMAN. It is hard to read those numbers. What are the
X and Y axis numbers?

Mr. WELLS. To your left would be the gasoline equivalent gallons
in billions. The years along the bottom would be from 1992, which
was the date of the passage of the EPACT Act and setting of the
goals, and we take you up through the present, 2001. So you get
a view of billions of gasoline equivalent that are being used by oil
as well as alternative fuels.

The CHAIRMAN. And the white line is alternative fuels?

Mr. WELLS. Alternative fuels is that sliver of line at the top.

The CHAIRMAN. Thank you.

Mr. WELLS. The fuel used by these vehicles account for about 350
million gasoline-equivalent gallons, or about 0.2 percent of the total
vehicle fuels consumed in the year 2000.

When the alternative fuels used to blend or to increase
oxygenates in gasoline are added, such as ethanol and the MTBE,
the total increases to about 4.5 billion gallons, or less than 3 per-
cent of the total 162 billion gallons of gasoline consumed in the
year 2000.

There are a couple fundamental barriers that will explain this
chart, and I will just quickly look at those. The first one, is the rel-
atively low price of gasoline. Even today’s gasoline prices are not
high enough to induce many people to give up their conventional
gasoline and diesel automobiles in favor of alternative vehicles.

For example, in an analysis performed last year for GAO, EIA
estimated that even if you doubled the price of the crude oil—then
at $20 a barrel—it would not significantly increase the market
share for alternative fuel vehicles.

The price of gasoline would also have to go extremely high and
stay there long enough to surpass other costs that the consumer
faced in terms of higher vehicle purchase price, maintenance, limi-
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tations in performance, and consumer unfamiliarity with the vehi-
cles themselves.

My second point, is insufficient availability of alternative fuel re-
fueling infrastructure. I want you to look at my second chart. Six
thousand refueling stations for alternative fuels in the United
States, compared with over 180,000 conventional stations. This
gives you a perspective of density.

Everyone we talked to cited the lack of adequate refueling infra-
structure as an impediment to using alternative fuels. It is kind of
like a chicken and an egg scenario. Because of the insignificant
number of the vehicles that are in the Nation’s fleet, the owners
of the gasoline refilling stations are very reluctant to provide the
refueling facilities for the alternative fuel vehicles. For example, to
build facilities that provide compressed natural gas, the estimate
is about $300,000.

At the same time, the scarcity of the refueling stations defers the
general public from buying the vehicles. Again, a catch-22 situa-
tion.

Lastly, in terms of impediments to a consumer or a fleet man-
ager, alternative fuel vehicles do, in fact, cost more. For example,
a vehicle that runs on compressed gas typically costs $3,000 to
%5,000 more; electric powered, generally in the low $30,000’s to

40,000.

Turning, briefly, to the last impediment that I wanted to high-
light, the tax incentives. Congress clearly has supported and en-
acted tax incentives, including Federal tax exemptions, credits, and
deductions.

I will refer now to my last chart, which is, in fact, based on U.S.
Treasury Department estimates, that since the late 1970’s, because
this hearing is on alternative fuels, we have graphed the tax incen-
tives that resulted in foregone tax revenues of about $13 billion for
alcohol fuels, $600 million for clean-burning fuels, electric vehicles,
and these are all in 2001 dollars.

These amounts, clearly, as you already know, represent only a
small share of the total transportation tax incentives that exist
over the years, much of which has been devoted to conventional
fuels.

In conclusion, so far, the facts are alternative fuels and vehicles
have not made much of a dent in the fuel or the vehicle use. It is
primarily because of those fundamental economic obstacles that I
just talked about.

As we reported in our February, 2000 report, we gave you a re-
porting of where we stood in terms of achievement of the goals.
Any significant increase in alternative motor fuels and vehicles by
the general public will clearly depend on two main factors: one, a
dramatic and sustained increase in the price of gasoline, or a very
large incentive far above the current levels to reduce the cost of
producing and using alternative fuels in vehicles.

Mr. Chairman, I will stop here. I will conclude my remarks. But
I do not want to leave you with five minutes of gloom and doom.
We may be on the brink of major technology breakthroughs that
clearly could have some major impact long-term in terms of where
we are headed with alternative fuels.
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I, like you, look forward to hearing from some of the experts
today about what the future may hold. Clearly, the presentation I
give you today and the statistical data reporting is coming from an
audited base. We look at what is and what was. These are the facts
as we were able to determine them last year.

So, with that I will stop.

The CHAIRMAN. Thank you very much, Mr. Wells. That was very
informative. Deeply appreciated.

[The prepared statement of Mr. Wells appears in the appendix.]

The CHAIRMAN. Mr. Cannon?

STATEMENT OF JAMES S. CANNON, PRESIDENT, ENERGY
FUTURES, INC., ON BEHALF OF INFORM, INC., BOULDER, CO

Mr. CANNON. Mr. Chairman, members of the committee, the
United States urgently needs to transform its transportation sector
to address critical national energy, security, environmental, and
public health concerns.

At stake in the decisions we make is the strength of our econ-
omy, the health of our environment and our children, as well as
our competitiveness in the global transportation marketplace of the
21st century.

There are many reasons why the transition to clean alternative
fuels and advanced engine technologies and transportation deserve
a top national priority. The 217 million cars on the roads today
consume over two-thirds of the Nation’s oil, more than our entire
national production. Almost 60 percent of our oil comes from for-
eign sources.

There are also compelling environmental and health reasons to
make transportation innovation a priority. There are 121 air qual-
ity districts in the United States that now violate the 1970 Clean
Air Act ambient air quality standards 18 years after the 1982 dead-
line for compliance.

There is little disagreement that the world will have to move
away from oil-derived fuels to modes of transportation that are sus-
tainable, i.e., pollution-free and based on the use of renewable re-
sources. The main questions are what our transportation future
will look like, and how rapidly can we get there.

We see two fundamental system shifts that can most readily and
elegantly be made side-by-side. One major shift is from a conven-
tional propulsion system powered by the internal combustion en-
gine to the more efficient propulsion systems such as hybrid elec-
tric, and ultimately the fuel cell.

The second shift, is in fuels, from petroleum-based, high-carbon
gasoline and diesel fuels to much cleaner fuels, and eventually to
hydrogen.

I would like to make four observations and recommendations.
The first, is the alternative fuel vehicle industry has emerged.
When I began my work in 1986 in this field, there were virtually
no alternative fuel vehicles marketed by original equipment manu-
facturers.

A limited number of conversions were exempt from EPA emission
certifications. There were no AFEs at all in entire transportation
markets, including buses. There was not a single operating fuel cell
vehicle.



10

In 15 years, I have seen the stirrings of a virtual transportation
revolution. Today, nearly every major auto maker in the world is
marketing at least one AFV. Annual equipment automotive sales
are measured now in thousands, tens of thousands of units per
year. AFVs are being used in virtually every transportation appli-
cation, from forklift trucks to semi’s.

I have some data from the U.S. Energy Information Administra-
tion that shows where we stand today. There were somewhat over
400,000 AFVs operating in the United States in the year 2000.

The number of AFVs has grown by 75 percent since 1992. When
you subtract the leading vehicle, propane, the growth of other al-
ternative fuels has jumped by 600 percent.

The second point I want to make, is that government programs
have served as a catalyst for this growth in the AFV market. For
the first time in nearly a century, alternative fuels and propulsion
systems are showing that we have the potential for challenging the
prevailing transportation paradigm.

The last transition from oats to oil took about 40 years before
gasoline-burning automobiles replaced the horse-drawn carriage.
Our national energy, security, environmental, and health concerns
suggest that we need to move quicker this time around.

Federal initiatives, to date, have focused attention of the private
sector and, to a much lesser extent consumers, on AFVs. They have
propelled major investments in R&D, they have accelerated the
commercial introduction of new fuels and technologies.

These Federal initiatives have been mirrored by a plethora of
State AFV programs. We have more than 30 States now with pro-
grams. The combination of Federal and State policies has resulted
in a significant improvement in AFV technologies, but not yet a
significant market penetration.

My second point, therefore, is that the job is far from done. De-
spite the progress to date, new transportation industries are not
even close to being self-sustaining.

Nearly all of the 90 automobiles manufactured worldwide every
minute burn petroleum, and nearly every one of the 6,000 gallons
of gasoline burned in U.S. vehicles every second are used in con-
ventionally-powered vehicles.

I have shown in Table 2 of my testimony that alternative fuel
use and alternative fuel vehicles account for just 0.22 percent of
total transportation fuel.

My next point, is that alternative fuel vehicles and advanced ve-
hicle technologies have not reached the point where the sales are
high enough to produce economies of scale in manufacturing, with
a lowering of unit costs, to compete with conventional technologies.

Consequently, most AFVs carry a significant price premium.
Moreover, most alternative fuels require a major investment in
fueling infrastructure before they will be taken for granted by the
consumer as reliable.

Until the economics of these vehicles and the fuels improve, the
role of AFVs, hybrids, and fuel cell vehicles in the market will be
limited and the potential energy benefits and environmental bene-
fits will be largely unrealized.
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My final point, is that we need a response equal to the scale of
the magnitude of the problems themselves. This requires more am-
bitious government leadership.

There are several important lessons to be gleaned from the past.
The first, is that mandates, although useful, have a shelf life and
they increasingly meet with opposition the longer they are in effect.

The second, is about consumers. They want clean air, but they
have shown that they are unwilling to invest in significantly incre-
mentally costly vehicles.

The third, is about financial incentives. Experience has shown us
that, when financial incentives are available to offset front-end cap-
ital costs, consumers and industries respond.

If tax incentives are to be effective in achieving multiple national
goals, they must, in my opinion, increase with energy efficiency of
fuel use and concomitantly with the level of reduction in green-
house gas emissions. Second, they must increase with a degree of
pollution reduction offered by the vehicles, protecting our environ-
ment and safeguarding public health.

Mr. Chairman and members of the committee, we have an his-
toric opportunity to change course. Well-crafted financial incentives
can be a key to driving such change. Capturing this opportunity
can make the United States a leader in the move to environ-
mentally sustainable transportation and a model for other coun-
tries to look to us for example.

This concludes my prepared statement. Thank you.

The CHAIRMAN. Thank you very much, Mr. Cannon. Thank you.
4 [The prepared statement of Mr. Cannon appears in the appen-

ix.]
The CHAIRMAN. Mr. Ruane.

STATEMENT OF T. PETER RUANE, PRESIDENT AND CEO,
AMERICAN ROAD & TRANSPORTATION BUILDERS ASSOCIA-
TION, WASHINGTON, DC

Mr. RUANE. Good morning, Mr. Chairman and members of the
committee.

The American Road & Transportation Builders Association,
based in Washington, DC, will celebrate its 100 year anniversary
next year.

We have some 5,000 member firms and member public agencies
throughout the Nation. They belong to ARTBA because they sup-
port strong Federal investment in transportation improvement pro-
grams to meet the needs of our public and business community.
The industry we represent generates some $185 billion of economic
activity each year and sustains 2.2 million jobs.

At the outset, Mr. Chairman, I would like to thank you for giving
our industry this opportunity to testify at this important hearing.
Your understanding of, and longtime support for, transportation
improvement programs and investment is deeply appreciated by
the transportation and construction community.

Your leadership on T-21, and your unique leadership on pro-
tecting the integrity of the Highway Trust Fund, we would like to
acknowledge again today.

My primary purpose here today is to bring to your attention the
unique nexus between Federal transportation, energy, and environ-



12

mental policies. Policy in all of these areas have a common thread:
the use of Federal tax law involving fuels to advance national ob-
jectives.

Unfortunately, these tax policies are often debated and decided
separately, and thus in a vacuum, during a transportation bill, an
energy bill, or an environmental bill. As a result, positive impacts
in one policy area sometimes contradict, or even undermine, goals
and objectives in another policy area.

As you know, since 1956 we have had a highway user fee system,
where the motor fuels taxes were dedicated to our Highway Trust
Fund. Congress passed this legislation to ensure that we have a
pay-as-you-go system. Again, in 1998, the Congress reaffirmed this
basic principle by passage of the Transportation Equity Act of the
21st Century.

Despite T-21’s record surface transportation investment levels,
current public funding for road, bridge, and mass transit improve-
ments is not sufficient to maintain the physical conditions of the
system, much less improve its overall performance.

The 1999 U.S. Department of Transportation report to Congress
on highway system conditions and performance suggests a $50 bil-
lion-per-year Federal highway program is necessary just to main-
tain—just to maintain—current system conditions and performance
levels over the period of 2004 to 2009. This is $17 billion per year
more than what we expect in the year 2003 for the Federal pro-
gram.

While this figure may seem staggering, there are some steps we
can take, including now, that will help us fill this gap. Clearly, the
intent of Congress in enacting T-21 was to make surface transpor-
tation investment a Federal priority.

But you should be aware that, as Congress discusses and debates
a new Federal energy policy in the weeks ahead, that some current
Federal energy policies work against the goals of T-21. For exam-
ple, the purpose of the Energy Policy Act of 1992 was to accelerate
the use of alternative motor fuels in the transportation sector, obvi-
ously a laudable goal. This act’s stated goal is to replace 30 percent
of the petroleum-based motor fuels by the year 2010. I think it
would be instructive to ask, what impact would reaching such a
goal have on Federal funding for highway and mass transit im-
provements? If the motor fuel sources are not taxed equivalently to
gasoline, the impact would be devastating. It would be devastating
to highway and mass transit programs in all States. Consider the
impact of the current Federal tax treatment of ethanol/gasoline
motor fuel blend sales.

As I must make clear at this point, ARTBA has no brief against
the promotion of the use of ethanol as a motor fuel beyond the way
it impacts the Highway Trust Fund.

Under current Federal law, a motorist purchasing gasohol with
10 percent ethanol pays a 13-cent-per-gallon excise, or 5.4 cents per
gallon less than those who purchase straight gasoline. Of the 13
cents paid, a user fee of 10.4 cents goes to the Highway Trust
Fund, 7.5 to the highway account and 2.8 to the mass transit ac-
count. And 2.5 cents is deposited in the Federal general fund for
deficit reduction purposes.
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This combination of tax incentives and deficit contributions re-
sults in some 7.9 cents per gallon not going to the Highway Trust
Fund for each gallon sold. So, as a result of T-21’s provisions that
directly link incoming highway account revenues to annual Federal
highway and bridge investment, the ethanol tax incentive has a di-
rect consequence of making less revenue available for investment
in needed highway and bridge improvements.

Current Federal tax policy on ethanol motor fuel sales results in
approximately $1.1 billion per year of foregone Highway Trust
Fund revenue account losses.

We have some very distinct recommendations to make. We be-
lieve that this issue of the loss of revenue will be a major issue in
reauthorization in the year 2003. I think we all can acknowledge
that we are at a crossroads and we face a crisis in our energy situ-
ation, as well as a crisis in our transportation capacity.

So, Mr. Chairman and members of the committee, as you develop
the tax portions of the new Federal energy policy or environmental
policy, we urge that you ensure the Federal funding for much-need-
ed transportation improvements is not shortchanged in the pursuit
of promoting use of alternative motor fuels. We will support you in
any legislative effort to address the concerns we have raised.

As a short-term measure, we respectfully suggest that, since the
Federal deficit has successfully been addressed, there is no further
need to deposit 2.5 cents per gallon of tax on gasohol in the general
fund. We encourage you to redirect this revenue stream, which gen-
erates about $400 million a year, to the Highway Trust Fund’s
highway account as a highway user fee.

Finally, we urge the Congress to initiate a comprehensive study
that recommends financing mechanisms for Federal highway and
mass transit investment in the future post-gasoline and -diesel era.
We need, now, to prepare for transportation financing needs.

Mr. Chairman, thank you. I will be willing to answer any ques-
tions.

The CHAIRMAN. Thank you, Mr. Ruane, very much. That was
very helpful.

[The prepared statement of Mr. Ruane appears in the appendix.]

The CHAIRMAN. Ms. Cooper?

STATEMENT OF JOSEPHINE S. COOPER, PRESIDENT AND CEO,
ALLIANCE OF THE AUTOMOBILE MANUFACTURERS, WASH-
INGTON, DC

Ms. COOPER. Mr. Chairman, on behalf of the 13 members of the
Alliance of Automobile Manufacturers, it is a pleasure to be here
today to discuss our position on the role of cars and light trucks
in our National energy policy.

I will make three basic points. First, existing energy policies, in-
cluding the auto fuel economy program CAFE, are not delivering
anticipated results. Second, to be successful we must maintain a
consumer focus because consumers determine fuel economy every
day through their purchasing decisions on dealers’ lots.

Third, markets work. With your help, we can accelerate the in-
troduction of breakthrough advance technology with fuel-efficient
vehicles that will allow consumers to continue choosing vehicle at-
tributes they need, while enjoying increased fuel economy.
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We are a mobile society. Today, transportation accounts for near-
ly two-thirds of all oil consumption, and is almost 97 percent de-
pendent on petroleum. Federal fuel economy is regulated by a 25-
year-old regulatory program known as CAFE.

In 1992, the National Academy of Sciences called CAFE “a
flawed program in need of review.” The Academy is once again re-
viewing CAFE and will issue a report to Congress this summer.
This report may well focus on how CAFE only addresses the supply
side of the fuel economy equation.

But I am not here today to dwell on the inefficiencies in the
CAFE program. Auto manufacturers have consistently increased
the fuel efficiency of their models since the 1970’s.

While car and light truck fuel efficiency continues to increase 2
percent per year since 1970 according to EPA, their combined fuel
economy has stabilized for one reason: consumers are in the driv-
er’s seat when it comes to determining fuel economy. That is really
the demand side of the fuel economy equation.

In surveys, consumers indicate they want greater fuel economy,
but in their purchases they do not want to sacrifice size, safety,
cargo room, acceleration, or other vehicle attributes to get it, even
with today’s gas prices.

Today, manufacturers offer more than 50 models with fuel econ-
omy ratings at 30 miles per gallon or greater. We also offer vehicles
that achieve 40 miles per gallon or greater, but these highly fuel-
efficient vehicles account for less than 2 percent of sales.

The auto industry strongly believes that technology, not CAFE,
will allow us to address energy conservation goals and still provide
consumers with vehicles that meet their family and business needs.

We support the tax credit provisions in Senator Hatch’s bill, S.
760, or the Clear Act, which would provide tax incentives for fuel
cells, hybrid electric vehicles, battery electric vehicles, and dedi-
cated alternative fuel vehicles, as well as alternative fuel and alter-
native fuel infrastructure tax incentives.

We are working on slight modifications to the hybrid electric ve-
hicle tax credits and we would like to see tax credit for advanced
lean-burn technologies. The Clear Act would ensure that advance
technologies are used to improve fuel economy. Performance incen-
tives are tied to quantifiable improvements in fuel economy for a
vehicle to be eligible for the tax credits.

While the total cost of the bill has yet to be scored, the costs of
increased fuel prices to the American motoring public in the first
half of this year are substantial.

New technologies and alternative fuels are needed to preserve
consumer choice and reduce the demand for gasoline. The Clear
Act is timeless. New technologies can set the stage for transforming
the auto industry.

Today, you can purchase alternative fuel vehicles from sub-
compacts, to SUVs, to pick-ups. Alliance members are developing
and introducing hybrid electric cars, SUVs, and pick-ups that can
increase city fuel economy by up to 200 percent. They are working
on the next generation of lean-burn technology and investing hun-
dreds of millions of dollars in R&D to bring fuel cell vehicles to
market in the next 5 to 10 years.
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But consumers are still in the driver’s seat. Advance technology
vehicles hold great promise for increases in fuel efficiency without
sacrificing the other vehicle attributes consumers desire. Just as
important, the technology is transparent to the consumer.

These advance technology vehicles are more expensive than their
gasoline counterparts during the early market introduction, when
low production volumes cannot cover all the manufacturing costs.

Make no mistake, across-the-board tax credits will not completely
cover the incremental costs of new advance technology. Tax credits
will help bridge the gap towards winning broad acceptance among
the public, leading to greater volume and sales throughout the en-
tire fleet.

Providing consumer-based tax credits as these technologies first
become available, for 6 years under the Clear Act, will help jump-
start market penetration and support broad energy efficiency and
diversity goals.

Federal tax credits will provide a firm planning horizon on which
consumers can base their future purchasing decisions and will send
a strong signal to the broadest audience possible.

If T can leave one message with the committee today, it is to
stress that all manufacturers have advanced technology programs
to improve vehicle fuel efficiency, lower emissions, and increase
motor vehicle safety.

In fact, many companies have advanced vehicles in the market-
place right now or have advanced plans for the near future. That
is why now is the perfect time for the enactment of tax credits to
help spur consumers to purchase these new vehicles which years
of research and development have made possible.

In conclusion, we do need a new approach to vehicle energy poli-
cies based on technology, not mandates. As we go forward, we must
maintain consumer focus.

Finally, tax credits under the Clear Act will accelerate the mar-
ket penetration of advanced technology, highly fuel-efficient vehi-
cles that consumers will buy and drive.

Thank you, Mr. Chairman.

The CHAIRMAN. Thank you, Ms. Cooper.

[The prepared statement of Ms. Cooper appears in the appendix.]

The CHAIRMAN. Dr. Lashof?

STATEMENT OF DANIEL LASHOF, SCIENCE DIRECTOR,
NATIONAL RESOURCES DEFENSE COUNCIL, WASHINGTON, DC

Dr. LASHOF. Thank you, Mr. Chairman.

I would like to make three points in this morning’s statement.
First, that incentives should be used in combination with other
policies to reduce petroleum consumption. Second, that perform-
ance-based tax credits that are well designed can play a very posi-
tive role in bringing advance technologies to market. Third, that
the environment and economic benefits of a comprehensive policy
along these lines would be very profound.

So, for the first point, as we have heard already, the Energy Pol-
icy Act of 1992 is not meeting its goal. Just to look at the numbers
in a different way, gasoline consumption over the last decade has
increased by 17 percent.
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Despite the alternative fuels provisions in EPACT and elsewhere,
our transportation system remains 97 percent dependent on petro-
leum. The failure of the U.S. to enact a comprehensive policy to re-
duce demand for petroleum has been extremely costly, both for the
environment and for our economy.

Last year, U.S. consumers spent $186 billion on gasoline, and
$106 billion on foreign oil. At the same time, petroleum combus-
tion, specifically for transportation, generated 20 million tons of
smog-forming pollution and 2.1 billion tons of global warming pol-
lution.

Everyone is concerned about high oil prices now. We have to re-
member that oil prices are set on international markets. Given that
the United States produces only about 12 percent of global petro-
leum supplies, even a major change in domestic production would
have only a marginal effect on global markets.

I should point out that, in terms of reserves, the U.S. has only
3 percent of global oil reserves. So, it is inevitable that the U.S.’s
share of global oil production will decline, regardless of where we
drill in this country.

By contrast, the U.S. accounts for 25 percent of world petroleum
demand. So we can have much greater influence on the market by
addressing the demand side of the equation than we can through
the supply side.

To do that, we need a policy that has three basic parts. One, we
can reduce the distances that people feel they need to drive by pro-
moting smart growth development patterns and convenient alter-
natives.

Second, we can reduce the energy needed to travel a given dis-
tance by increasing vehicle fuel efficiency. Third, we can reduce the
petroleum needed per unit of fuel consumed by increasing the use
of environmentally friendly alternative fuels. I believe we need a
policy that addresses all three of those legs.

There are four basic tools that we can use: research and develop-
ment, targeted incentives, the subject of this hearing, for more effi-
cient technologies and systems. They should be based on perform-
ance.

Performance-based tax incentives can play a key role in commer-
cializing advanced technologies by helping them cross the chasm
sometimes called the “Valley of Death” between the results of basic
research and development on the one hand, which are often sup-
ported by direct Federal research programs, and on the other hand,
commercial-scale mass production that drives down costs.

That is the key role that tax incentives can play, to drive down
new technology costs by moving them to the stage where they go
into mass production.

The third area, is efficiency standards, including, in our view,
higher corporate average fuel economy standards. In our view, in
contrast, I guess, with the view of the Alliance of Automobile Man-
ufacturers, these programs are very much complementary and
should not at all be viewed as competitors to each other.

We believe that across-the-board increases in fuel economy
standards are critically needed. They are the backbone of a policy
to reduce overall U.S. petroleum demand.
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The fourth policy tool is education and outreach on efficiency.
These work best in combination with incentives in the other areas
I mentioned.

Just briefly, as we have heard, the EPACT will not meet its pol-
icy goals. As you pointed out in your opening statement, there was
a goal of 10 percent alternative fuels in the year 2000. We are no-
where close to that.

In fact, most of the non-petroleum fuel that is being used is actu-
ally MTBE, which NRDC believes needs to be phased out as quick-
ly as possible because of the serious ground water contamination
that it is contributing to. We can do that in a way that protects
the air benefits that it has provided.

But, turning to the specific policy recommendations, I want to
certainly thank Senator Hatch for his leadership in introducing the
Clear Act. That is a model approach that we support, along with
many other environmental organizations, because it is perform-
ance-based.

It links the incentive to achieving improvements in fuel economy.
It also links the incentive to achieving superior performance on tail
pipe emissions of directly health-threatening pollutants.

Similarly, as you move beyond the transportation sector, Mr.
Chairman, there are other performance-based tax incentives that
you should be considering, such as S. 207, introduced by Senators
Smith and Feinstein, that addresses buildings. Senator Grassley is
a co-sponsor of S. 686 that addresses appliances. Those are very
positive measures.

Let me conclude that a comprehensive program that includes im-
provements in standards, as well as incentives, will have a pro-
found effect and strong benefits.

The Union of Concerned Scientists recently concluded a study
that estimates that a combination of tax incentives and higher fuel
economy standards would save 540 million barrels of oil in the year
2010, reduce upstream smog-forming pollution by 320 million
pounds, and reduce global warming pollution by 273 million tons.

So, in conclusion, Mr. Chairman, incentives such as those con-
tained in the Clear Act have a very important role to play in a com-
prehensive policy designed to reduce our dependence on petroleum.

Thank you.

The CHAIRMAN. Thank you very much, Dr. Lashof. That was very
informative.

[The prepared statement of Dr. Lashof appears in the appendix.]

The CHAIRMAN. Mr. Dinneen?

STATEMENT OF ROBERT DINNEEN, VICE PRESIDENT,
RENEWABLE FUELS ASSOCIATION, WASHINGTON, DC

Mr. DINNEEN. Thank you, Mr. Chairman. Mr. Chairman and
members of the committee, I want to thank you for the opportunity
to provide comments on the importance of tax policy in determining
our Nation’s energy and economic priorities.

The RFA is a national trade association for the domestic ethanol
industry. We represent 56 ethanol-producing facilities across the
country that, this year, will produce about 2 billion gallons of fuel
ethanol.
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Our industry is growing at an unprecedented rate, largely among
farmer-owned cooperatives, as farmers across the country invest
their own money to better recognize the value-added opportunities
of ethanol.

Now, obviously, tax policy can have a huge impact on energy
markets. Consider for a moment that the Model T was originally
designed to run on fuel ethanol. But taxes imposed on alcohol in
the early 1920’s and tax breaks provided to the oil industry forced
a change to gasoline, a decision that set our country on a course
of dependency upon petroleum that continues to impact our Na-
tion’s energy and economic future today.

Thankfully, the myopic focus on petroleum changed after the
twin oil price shocks of the 1970’s, and Congress created a number
of programs to stimulate increased production and use of alter-
native fuels. One such program is the Federal Ethanol Tax Incen-
tive Program.

I am here to tell you that that program has been an unmitigated
success. Now, there may be little ethanol used in alternative fuel
vehicles today, but ethanol-blended gasolines are used in approxi-
mately 15 percent of the Nation’s motor fuel. We are absolutely an
important component of the Nation’s motor fuel market.

Look at what this program has done. It has created the single
most important value-added market for farmers. As the third larg-
est use of corn behind only feed and exports, ethanol production
utilizes nearly 7 percent of the U.S. corn crop, over 600 million
bushels of corn, adding $4.5 billion to the farm income annually.

The U.S. Department of Agriculture has determined that ethanol
production adds 25 to 30 cents to every bushel of corn in this coun-
try.

According to the Midwestern Governors’ Conference report that
they released about a year ago, the economic impact of the demand
for ethanol boosts total employment in this country by 200,000
jobs, it increases State tax receipts by $450 million, it improves the
U.S. trade balance by $2 billion, and it results in a $3.6 billion to
the Federal Treasury.

That is right. The reduced farm program costs and increased tax
revenue attributable to the production and use of ethanol results
in a $3.6 billion savings to the Federal Government.

In other words, for every dollar invested by the Federal Govern-
ment in ethanol, seven dollars is returned to the Federal Treasury.

The Federal ethanol program has also improved air quality in
our Nation’s cities. Adding ethanol to gasoline increases the oxygen
content in the fuel and allows a more complete combustion that re-
duces emissions of carbon monoxide, exhaust VOCs, particulates,
and toxics.

Consider for a moment the success of the winter CO program. In
1992, there were 42 carbon monoxide non-attainment areas in this
country. Today, there are less than 10. Adding oxygen to gasoline,
adding ethanol to gasoline, is simply the most effective way of re-
ducing carbon monoxide.

Carbon monoxide is also a precursor to the formation of urban
ozone. So, ethanol-blended RFG, which is used in many midwestern
cities today, has been an extremely successful ozone program as
well.
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But perhaps the most important environmental benefit of ethanol
use is that it is the only liquid transportation fuel that has a green-
house gas benefit. That is because growing crops for the production
of ethanol takes carbon out of the atmosphere and provides a global
warming benefit that no other liquid transportation fuel has.

Finally, the ethanol program is providing important energy bene-
fits today. Today, as has been noted, we are more dependent on for-
eign Nations to supply our insatiable and growing appetite for oil
than at any time in our history. We are importing 54 percent of
our petroleum today.

At the same time, U.S. oil production has fallen to the lowest
level in 30 years. Senator Grassley, you talked about the price vola-
tility that is being caused today because of tight gasoline supplies.

There has not been an oil refinery built in this country in 25
years, but during that same time frame there have been 56 ethanol
refineries built to add volume to a tightly-constrained market and
moderating prices.

As our industry continues to grow and expand, it is going to grow
beyond its traditional base in the midwest and beyond the current
corn crop or the use of corn as its primary feed stock.

There are planned ethanol facilities in New Jersey using corn, in
Maine using potatoes, in Alaska using wood, in Florida using agri-
cultural waste, in New York using municipal solid waste, and in
California using rice straw.

The ethanol industry is absolutely going to continue to grow and
expand, and the environmental benefits are going to grow as other
cellulosic feed stocks come into play.

Now is the time to extend this important program. For plants
being built today, there is only going to be 4 years, likely, to recoup
that investment. President Bush recommended extending the Fed-
eral ethanol program in his energy policy recommendations. I en-
courage this committee to act on his recommendation and extend
this program.

Second, I would urge the committee to amend the existing small
producer tax credit and make it more workable for farmer-owned
cooperatives. I commend Senator Grassley for his efforts to address
this issue. It has been passed by the Senate three times. I ask that
it be included in legislation that will be enacted this year.

Finally, I would like to commend your efforts, Mr. Chairman, to
work toward assuring that Congress’ efforts to promote alternative
fuels does not come at the expense of important highway funding.

We do not believe that any State should be penalized for encour-
aging the increased use of ethanol, and we support your efforts to
move 2.5 cents currently going to deficit reduction back to the
Highway Trust Fund.

In closing, Mr. Chairman, I want to add my voice to those that
have applauded your efforts, and those of Senator Grassley and
oth(i'rs in promoting the increased production and use of fuel eth-
anol.

You have helped create a vitally important domestic renewable
energy industry. You can be proud of your accomplishment. We cer-
tainly thank you for your commitment to value-added agriculture
and a sustainable energy future.

Thank you, Mr. Chairman.
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The CHAIRMAN. Thank you, Mr. Dinneen.

[The prepared statement of Mr. Dinneen appears in the appen-
dix.]

The CHAIRMAN. Mr. Hassett?

STATEMENT OF KEVIN HASSETT, RESIDENT SCHOLAR,
AMERICAN ENTERPRISE INSTITUTE, WASHINGTON, DC

Mr. HASSETT. Thank you, Mr. Chairman.

Mr. Chairman, I am here today to talk about tax credits and
what might happen were you to consider adopting various credits.

I have studied the impact of credits on the behavior of firms and
individuals for many years, and recently co-authored a survey of
the entire academic literature in the area for inclusion in the
Handbook of Public Economics, which is the text that most grad-
uate programs use to teach aspiring economists tax policy.

I know that you folks are considering tax credits for fuel-efficient
vehicles at the consumer level. Let me begin by focusing on what
we know about similar credits, what we have learned in the past
when we tried to do something like that.

Back in the 1970’s and 1980’s, the U.S. adopted tax incentives
to stimulate conservation investment. In addition to a Federal cred-
it, nine States also offered conservation incentives so that there is
enough data out there and we could actually tease out what effect
they had.

In particular, the Federal Energy Tax Act of 1978 provided
homeowners with tax credits to encourage conservation investment
activities, such as insulating walls and ceilings, replacing furnace
burners and ignition systems, installing clock thermostats, and so
on. These investments received a credit of 15 percent, with a credit
ceiling of $300.

The act back then also encouraged investment in solar, wind,
and geothermal energy equipment. These investments received a
higher credit of about 30 percent, and that credit was raised to 40
percent in the Crude Oil Windfalls Profits Tax Act of 1980.

Several years ago, my colleague Gilbert Metcalf, of Tufts Univer-
sity, and I gathered data to study the impact of the Federal and
State credit programs in research that was funded by the National
Science Foundation.

We found that the credits were fairly successful at stimulating
conservation activity. While the Federal credit was in effect, for ex-
ample, we found that between 3 and 7 percent of tax returns
claimed the credit in any given year. Cumulatively, between 1978
and 1985, more than 30 million tax returns likely claimed the cred-
it. Thirty million.

Of course, the natural concern one might have was that tax-
payers were going to invest in conservation anyway and that the
credit had little effect at the margin.

Professor Metcalf and I used econometric techniques to inves-
tigate whether the credits had a statistically significant impact at
the margin once we controlled for a number of other factors, such
as energy prices.

After the dust settled, we found that the credits did contribute
significantly to conservation activity, and that a 10 percentage
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point credit would likely increase the probability of investing in
these home improvements by about 24 percent.

I should add that I would expect something like that to happen
if you were to adopt a credit for some other device that allowed
people to conserve energy.

As a final note, since the credit was so generous, we also ex-
plored whether it was fraudulently claimed. Using IRS audit data,
we found that this was not a concern. Almost all of the credit
claimed was found to stand up to audit.

The literature on the impact of investment credits on firm behav-
ior also suggest that credits induce a significant response, so you
could consider that avenue as well.

While the exact numerical response will clearly depend on the
particular circumstances, there is very strong evidence that firms
tilt their investments in response to tax incentives.

Typical of the literature is a study I co-authored with U.C.
Berkeley economist Alan Auerbach several years ago. Back in 1986,
tax incentives for purchases of equipment and structures were
changed dramatically as part of the Tax Reform Act.

We found that the mix of investments responded sharply to the
changing Tax Code. Investment dropped the most in those assets
that received the harshest tax treatment in the Tax Act.

Subsequent studies have confirmed the finding that tax credits
often have large effects. That said, it is important to add that the
impact of a tax policy is not a reasonable metric of its quality. In-
deed, we need to be especially cautious about the application of
credits precisely because they are so powerful.

Economics teaches us that targeted tax credits are often a very
bad idea. An efficient Tax Code should have as low a rate and as
broad a base as possible. When the Tax Code plays favorites, it in-
troduces distortions that can have a very high cost to society.

This is particularly a concern today, when the numerous tax in-
centive programs that have been folded into the personal income
tax, combined with their various phase-outs, have made the mar-
ginal tax rate structure bizarrely complex and an efficiency night-
mare.

With this warning in mind, it is nonetheless useful, especially at
this hearing, to entertain the question: under what circumstances
is it advisable to ignore the general result that the Tax Code
should not play favorites?

I believe that there is agreement in the literature that those cir-
cumstances are very limited to the case where there is a clear ex-
ternality associated with the activity. For example, if the use of a
particular piece of machinery produces pollution as a by-product,
then it may be optimal for society to tax that thing.

Such circumstances arise whenever an economic decision by an
individual agent has a secondary and important impact on others.
The optimal tax can be a subsidy if the external effect is positive.
That is why a tax credit for conservation, as was in effect in the
1970’s and 1980’s, can be a sensible policy.

There are other examples as well outside of the energy area.
There are several proposals being considered now, for example,
that would subsidize investments in broad-band networks. Since
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everybody knows about the network externality of attaching equip-
ment to a network, that type of subsidy may be advisable.

Tax legislation that favors investment in one type of asset over
another likely has big effects. This means that the direct economic
costs, or deadweight loss, of such policies is likely fairly large.

On the other hand, if the benefits to society of the favored invest-
ments are high enough, the policy may still be a good idea. The
benefit of lower pollution may outweigh the cost of higher distor-
tion.

In closing, I encourage the committee to weigh carefully and pre-
cisely these costs and benefits as it considers new tax credit poli-
cies. Thank you.

4 [The prepared statement of Mr. Hassett appears in the appen-
ix.]

The CHAIRMAN. Well, thank you very much. Thank all of you.

I am going to begin with a provocative question. That is, why do
we care? Why do we want to encourage alternative fuel vehicles?
Why do we want to encourage alternative fuels? Why not just let
the market operate? Why do you want to stimulate alternative
fuels and vehicles? Does anybody want to take a crack at that?
Why does it matter?

Dr. Lashof?

Dr. LasHOF. Thank you, Mr. Chairman. I think that is obviously
a key question. I think that the Energy Policy Act was somewhat
misdirected in its targets for alternative fuels because, in my view,
alternative fuels are not an end in and of themselves.

Alternative fuels are a means to achieve two key policy goals
that I think we should have. One, is to reduce our economy’s over-
all dependence on petroleum. Second, to improve the environmental
performance of our transportation system for both public health
and with respect to global warming pollution.

Alternative fuels, as well as, particularly, advanced technology
vehicles such as hybrid vehicles which can reduce by 50 percent or
more the total amount of fuel that is needed, can contribute very
significantly to those policy goals, as I tried to review in my testi-
mony.

The CHAIRMAN. So you are basically saying it helps the environ-
ment, and also makes us less dependent on foreign sources for pe-
troleum.

Dr. LASHOF. I think those are the key points. One thing to em-
phasize, is on the environmental benefits, if you are looking at al-
ternative fuels, per se, such as natural gas vehicles, those can de-
pend on where it is applied.

There are huge benefits, for example, in converting bus fleets
from diesel to natural gas vehicles or other heavy-duty vehicles
that emit huge levels of very toxic pollutant in urban areas where
there is a large population, if you are specifically looking at alter-
native fuels and where those have the biggest leverage for our en-
vironment, I would suggest it is replacing diesel trucks and buses
that are used heavily in urban areas.

The CHAIRMAN. Anyone else want to comment?

Yes, Mr. Cannon?

Mr. CANNON. Can I just add my concern about infrastructure as
being relevant to this debate? When you are looking at hybrid elec-
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tric vehicles that are on the market today, the market is working
quite well, both the vehicles that are out there, one by Honda and
one by Toyota, are selling well without major government involve-
ment. But those two vehicles operate on gasoline. They achieve
very important policy objectives, but they do not displace gasoline.

When you get into alternative fuels and technologies that rely on
alternative fuels, you do have a fueling infrastructure issue on top
of the technology. I think, when you are looking at fuels like nat-
ural gas, propane, and some of the other alternatives, methanol, as
well, the market needs help, I think, in helping to establish the in-
frastructure capability for these vehicles as well.

So the market operates within limits, I think, on hybrids, but
when you get to some of the alternatives, I think additional incen-
tives are needed.

The CHAIRMAN. Well, that is right. I suppose the goal is to have
as little an infrastructure problem as possible. That could mean
help to establish infrastructure or it could mean we do not need the
infrastructure because we are developing a technology that does
not require all these gas pumps in all of these different places
where you “fuel up.”

Where are we probably headed? You mentioned fuel cells, you
mentioned hydrogen, ultimately. With fuel cells and hydrogen, do
you need a large infrastructure?

Mr. CANNON. Well, you do. Some of the existing infrastructures
that we have could be quite suitable for the transition to the hydro-
gen fuel cell. For example, most of the hydrogen produced in the
world today is produced from natural gas.

So a natural gas infrastructure today can facilitate a transition
to a hydrogen fuel cell economy in the future. Ultimately, we want
hydrogen to be produced from renewable sources such as solar en-
ergy, but a natural gas vehicle infrastructure is an important tran-
sitional and enabling technology for the transition ultimately to the
fuel cell.

There are other sorts of synergies between transitional tech-
nologies and the fuel cell as well, but this is one that I think comes
to mind.

Mr. DINNEEN. Mr. Chairman, if I could, just two quick points.
One, on the fuel cell issue, in terms of transitional issues, reformer
technology that exists today can also make hydrogen out of various
liquid transportation fuels like ethanol.

There is ethanol available in all 50 States across the country, so
the infrastructure is already available as well. We really do see im-
portant market opportunities for ethanol and fuel cell technologies
as a bridge to the type of technology that is being discussed.

But in terms of your fundamental question which you opened the
panel with, I would just like to make this comment. It is going to
sound pejorative, and I do not mean it to be so because the oil com-
panies are our customers and we ought to be working with them,
and we are working with them, to provide consumer with high-oc-
tane, high-quality motor fuels.

But the petroleum companies are not in the business of through-
putting renewable fuels. They are in the business of through-put-
ting hydrocarbons. That is why you have got to encourage, through
tax policy and other measures, the use of alternative fuels like eth-
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anol to get the public policy benefits that are in the national inter-
est, not necessarily in the stockholder interests of the major oil
companies.

The CHAIRMAN. Well, my time has expired. I have got lots of
other questions, and we will get to them later.

Senator Grassley?

Senator GRASSLEY. Thank you very much, Mr. Chairman. For all
of the panel, outstanding testimony on one of the most important
issues facing the Congress this year.

President Bush put his plan out in the middle of May, I believe
it was, and there has been constant criticism since then about the
plan being too dependent upon petroleum and not having enough
concern for conservation and the environment.

Now, I obviously think when half of the President’s recommenda-
tions on domestic policy and domestic energy deal with conserva-
tion or alternative fuels, obviously I do not think that is a fair criti-
cism of the President’s program.

I think it is a very broad-based program involving more produc-
tion of fossil fuels, obviously, but tax credits for conservation, tax
credits for alternative fuels, et cetera. It is pretty well balanced.

So, Mr. Dinneen, I want to ask you a question about the press
coverage regarding the President’s energy program. How do you see
the role of alternative fuels, in general, and the role of ethanol, spe-
cifically, under the President’s plan?

Mr. DINNEEN. Senator, I happen to agree with you. I think much
of the criticism of the President’s plan is a bit unfair and un-
founded. For example, he is often criticized as, this is just an all
oil and gas plan.

I think he recognizes the potential of renewable fuels like eth-
anol. That is why his plan actually includes a recommendation to
extend the ethanol tax incentive, as well as other measures to
make the use of ethanol as an alternative fuel a bit more viable.

I think the President appreciates that our problem today really
is not a lack of crude oil. Our problem today is a lack of refining
capacity. Our refiners are operating at 96 percent of capacity today.
They cannot keep doing that.

Ethanol is a way of adding volume to that tightly-constrained
marketplace in a very effective fashion. Senator Bingaman held
hearings a couple of weeks ago in which he heard testimony about
some of these issues.

I think, as the Congress crafts an energy policy plan, it is going
to be balanced. It is going to be looking at how we can add renew-
ables to the marketplace in a constructive fashion.

Senator GRASSLEY. Also, President Bush, as you know, recently
denied California’s request for a waiver of the RFG oxygen content
requirement. How will this affect the 10 percent alternative fuels
goal that we have discussed today, and ethanol ready to meet that?

Mr. DINNEEN. Dr. Lashof mentioned in his testimony that we
need to be getting MTBE out of gasoline. I think that is a view that
is shared by many, including the State of California. MTBE is con-
taminating ground water across this country.

Ethanol is a way of adding oxygen to the fuel, displacing toxic
aromatics, and reducing emissions without contaminating our
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ground water. We do not need to sacrifice clean water in order to
get clean air.

What the President did with his decision on the California waiv-
er, I think, was totally in keeping with the law and the science of
the Clean Air Act. The EPA looked at the science and concluded
that there was no way they could give a waiver of the oxygen re-
quirement under the constraints of the Clean Air Act.

What it means for ethanol, is about 580 million additional gal-
lons of fuel ethanol. So, it is a tremendous market opportunity for
farmers across this country, and we are extremely grateful, but ex-
tremely challenged by the decision, and we will meet the demand
for ethanol that that decision creates.

Senator GRASSLEY. Mr. Cannon, your testimony referred to the
Nation’s dangerous reliance upon foreign petroleum. What percent-
age of alternative and renewable fuels would we have to produce
every year to make us domestically independent for vehicle usage?

Mr. CANNON. Mr. Chairman and members of the committee, it is
a daunting task. I mentioned in my testimony that about two-
thirds of our petroleum is currently imported.

I think we have heard testimony today that says that the entire
contribution of alternative fuels, including ethanol fuel additives, is
a couple of percent of our transportation supply.

So, we are looking at a 20- to 30-fold increase in the contribution
of domestically produced fuels and renewable fuels to meet the
challenge of energy independence in our transportation sector.

This huge task suggests that we need both energy efficiency and
support for all alternative fuels if we are ever to accomplish such
a major increase in a short period of time.

If you have a vehicle that doubles fuel economy, you are halfway
to your goal before you even start the vehicle, if you are running
that vehicle on alternative fuels, because of the increase in fuel
economy.

Then if we have a plethora of alternatives, from ethanol, to
methanol, to propane, to natural gas, to bring in the market, we
can chip away at this 20- to 30-fold increase in supply that we need
for energy independence.

Senator GRASSLEY. Thank you all.

Thank you, Mr. Chairman.

The CHAIRMAN. Thank you very much, Senator.

Senator Bingaman? We are very honored to have Senator Binga-
man here, chairman of the Energy Committee, who is probably one
of the experts around here, and team leaders, in trying to figure
out what to do about all of this.

Senator BINGAMAN. Mr. Chairman, that does not say much about
the level of knowledge we have here in the Senate on these issues,
but thank you very much for having this hearing.

I wanted to ask a little bit about hybrid electric vehicles. Mr.
Cannon, you were saying that the market is working very well with
regard to hybrid electric vehicles, that there is a demand for those.
Yet, we have none of them on the market by U.S. manufacturers.
How do you explain that?

Mr. CANNON. We do have two vehicles on the market by compa-
nies that do manufacture some vehicles in the United States, Toy-
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ota and Honda. They have been on the market for about a year and
a half.

I do have in my written testimony some sales figures to suggest
that the sales of these vehicles are in the 5,000 to 15,000 units per
year, which, for this field, is pretty substantial in their opening one
and 2 years of production.

So, it is on the basis of that response by consumers that I say
that, relative to some other technologies, this industry seems to be
coming out of the starting blocks pretty quickly.

Senator BINGAMAN. Well, why have the three large American
auto manufacturers not put hybrid electric vehicles out?

Mr. CANNON. Well, the United States has certainly studied hy-
brid electric vehicle technology through the 1990’s at a level of ef-
fort that is equal to the investments of this technology by other
manufacturers, including Toyota and Honda. So, it is not for lack
of attention or analysis.

In addition, every automotive manufacturer, under the PNGV
program, has built a prototype hybrid electric vehicle, in our case,
powered by diesel fuel. The automotive companies have not moved
rapidly, at least compared to Toyota and Honda, to market these
vehicles, although they all have announced plans to market hybrid
technology within the next two or 3 years.

As to why they have not moved more aggressively into the mar-
ketplace given what Toyota and Honda have been able to do, I
think perhaps another member of the panel should address.

Senator BINGAMAN. Ms. Cooper, did you have a comment on
that?

Ms. CoOPER. Yes. I just wanted to say, Senator Bingaman, that
I think all of the major manufacturers are working to introduce hy-
brid electric vehicles into the marketplace.

I think the challenge is, the American auto makers have taken
on—in our organization we represent 13 of the global manufactur-
ers, including the American manufacturers—is to introduce that
technology into vehicles that are attractive to consumers today that
sell in substantially high volumes. That is really the challenge, to
add that technology to some of the higher-volume selling vehicles.

Ford, General Motors, Daimler Chrysler have announced, in
2003 and 2004, they intend to introduce hybrid electrics into some
of their trucks and sport utility vehicles. Obviously, the challenge
there is substantial. I think the billions that are being spent on
R&D will be well worth it when those technologies come to market.

Senator BINGAMAN. Mr. Wells, you did not look at the issue of
hybrid electric vehicles at all in your study. You looked just at re-
newable energy alternatives, or alternative energy powered vehi-
cles. Is that right?

Mr. WELLS. That is correct. We had a focus of what was defined
in the 1992 EPACT Act as what would be considered as alternative
fuels, and that was a point I was going to make.

If you are looking at the progress being made, clearly, because
hybrid vehicles were not defined to be qualified as alternative fuels,
they were not in any of the counts, in terms of what percentage of
use. The hybrid vehicles did not register.

Senator BINGAMAN. Dr. Lashof?
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Dr. LASHOF. If I can just add, I think that, although the two
models that are on the market now are selling well, they are beat-
ing the expectations of the auto companies that introduced them,
they are selling thousands of vehicles per month in a market that
is selling, what is it, 16 million vehicles a year.

Ms. COOPER. Sixteen to 17 million new vehicles per year.

Dr. LAsHOF. So we have a long way to go. The goal of the tax
incentives in the Clear Act is to help move the technology from its
sort of early introduction phase into truly mass production, where
the costs can come down and they can be truly competitive.

I mean, there are strong indications that both Toyota and Honda
are internally subsidizing those initial vehicles to establish a mar-
ket presence, and we commend them for doing that. But that is not
sustainable over the long run.

I do not think that Mr. Cannon meant to suggest that he did not
support the tax incentives in the Clear Act for the hybrid vehicles
as well as alternative fuel vehicles.

Senator BINGAMAN. Dr. Lashof, let me just follow-up with you. I
have here a list of recommendations that the previous administra-
tion made, the Clinton Administration. They had a proposal for
electric vehicles, a credit for electric vehicles, and a credit for hy-
brid vehicles.

As between hybrid electric running off of gas and hybrid electric
running off of hydrogen, I mean, how should that be sorted out? If
we were to write incentives into the tax law for people to acquire
hybrid electric vehicles, should there be a preference for one over
the other, or any way to compare them? What is your thought?

Dr. LASHOF. First of all, let me say, I think the Clear Act—and
I commend Senator Hatch for his leadership on this—actually rep-
resents a significant policy improvement over what the previous
administration had recommended in this area, for a couple of rea-
sons.

It ties the incentive to actual improvements in fuel economy and
it includes the strong emission criteria that I mentioned. It is com-
prehensive in supporting both pure electric vehicles, as well as hy-
brid electric vehicles that are fueled by gasoline as the basic energy
source.

It provides, potentially, a higher tax credit for pure electric vehi-
cles if they achieve extended range. I think that is appropriate, be-
cause the technology challenges and the environmental benefits of
a pure electric vehicle are greater than for a hybrid electric vehicle.

I think it makes sense to support both, as the Clear Act does. My
expectation is that, for the near future, gasoline-fueled hybrid elec-
tric vehicles have a much larger potential market than do pure
electric vehicles.

Senator BINGAMAN. My time is up, Mr. Chairman. Thank you.

The CHAIRMAN. Thank you, Senator.

Senator Hatch?

Senator HATCH. Thank you, Mr. Chairman. I want to thank you
for holding this hearing, and I want to thank each of you witnesses
for being here and giving your expert testimony to us. I think it
has been great.
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Transportation, of course, accounts for nearly two-thirds of the
oil consumption in the United States, and we are 97 percent de-
pendent on oil for all of our transportation needs.

When we consider the role that transportation plays in our econ-
omy and our way of life, it is hard to believe that we continue to
rely on foreign nations for more than one-half of our oil supply.

If our Nation is going to have a strategy for energy security, that
strategy must begin with transportation fuels. So, I am in favor of
increasing development of our conventional energy resources in the
United States.

However, I believe that our energy strategy would be grossly in-
complete if we did not also help increase the efficiencies of our
automobiles and to increase the diversity of our transportation
fuels.

So, that is why we have come up with the Clear Act. I have been
particularly gratified with the kind remarks that have been made
today by a number of you with regard to that act.

Now, Mr. Wells, you pointed out in your testimony that the U.S.
has not achieved its EPACT goals in connection with alternative
fuels, largely because of the barriers that have impeded the public’s
acceptance of alternative fueled vehicles and alternative fuels.

Now, your testimony, as I see it, boils down these impediments
down to the basic economic fact that alternative fuel vehicles cost
more to buy and to fuel than convention vehicles, and that the in-
frastructure has largely not been built.

How do you think the Clear Act would help to address these bar-
riers?

Mr. WELLS. Senator Hatch, I apologize for not having read your
bill, but I clearly will when I leave the witness stand here. [Laugh-
ter.]

The CHAIRMAN. That is clear. [Laughter.]

Senator HATCH. And I expect you to co-sponsor it then, Senator,
and all the rest on this committee.

Mr. WELLS. Much of what we talked about in terms of our find-
ings about some of the weaknesses in the existing Energy Policy
Act and how they were measuring success was centered on the
goals that were being set out and how they were going to be meas-
ured.

A lot of things did not get counted that could have been counted.
As Senator Bingaman was talking earlier, the hybrid vehicles that
have come on the scenes, the focus of the earlier act was to go out
and purchase vehicles. That is what was mandated by law that
said, this is how you accomplish something.

The Federal agencies have told us that they would love to buy
the hybrid vehicles, for instance, but they do not get credit for buy-
ing it under the act. So, there were a number of things that could
be changed to help in the alternative fuels area.

Senator HATCH. Well, thank you.

Mr. Cannon, let me ask you this question. And I would appre-
ciate it, Mr. Wells, if you would read the act and give us your opin-
ion on that.

Mr. WELLS. Yes, sir.
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Senator HATCH. The Joint Tax Committee will likely score the
anticipated costs of the Clear Act, in terms of lost revenue to the
Treasury, at several billion dollars or more over a 10-year period.

If the Clear Act were enacted as proposed, do you think the eco-
nomic benefits to society would outweigh those lost dollars to the
Treasury and result in an economic win for our country?

Mr. CANNON. Senator, yes, I do. I think it is clear that the health
impacts, for example, and the tremendous expenditures of Amer-
ican dollars for oversees oil, have terrible economic consequences
for the United States.

This investment, to me, seems very prudent compared to those
costs that, although they are difficult to quantify accurately, seem
to me to be an order of magnitude, at least, higher.

So I think we are looking at a situation where we have to bite
the bullet and recognize that the economic incentives need also to
be raised in order of magnitude compared to where they are, but
the economic benefits from such a jump will still be an order of
mggnitude less than the costs that we are inflicting on our society
today.

Senator HATCH. Well, thank you.

Ms. Cooper, you mentioned the importance of bridging the gap
towards winning broad acceptance among the public of alternative
fuel and advanced technology vehicles in order to jump-start the
market penetration.

As you know, the tax credits in the Clear Act are temporary.
They are designed to meet that goal of jump-starting the market-
place acceptance of these type of vehicles.

At what point in public acceptance and market share of these ve-
hicles will auto manufacturers be able to take advantage of the
kind of economies of scale that would allow these vehicles to stand
on their own without a tax credit?

Ms. CooPER. Well, Senator Hatch, in some cases, that is a very
difficult question to answer, as I am sure you are aware. But I
think, because the new technologies are more expensive than con-
ventional vehicles with which they compete, we really do need that
kind of tax credit.

There is a rule of thumb that, for some niche vehicles, it would
take 30,000 vehicles being manufactured for that vehicle to be ac-
ceptable for continued growth and volume development.

For a mainstream vehicle, it would be about 100,000 vehicles
that would make it a long-lasting vehicle. The time to get there is
very difficult to predict, how much help you would get.

But I think we look at the Clear Act and the time constraints
there as being a viable way to begin the process, to really jump-
start it, boot-strap it, if you will, in military terms, and that being
the way to get the process started and really determine the market
demand and how acceptable these vehicles would become.

Clearly, the more transparent the advanced technology vehicles
are to the public, the more likely they are to purchase them. If the
costs are pretty comparable to a conventional compared vehicle,
they are going to buy them. That is what we really believe to be
the way to go.

Senator HATCH. Well, thank you. I have a number of other ques-
tions. I wish I could ask them of all of you because you have all
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given excellent testimony today and I have really appreciated it,
but I will submit those in writing. Thank you all for your kind tes-
timony.

[The prepared statement of Senator Hatch appears in the appen-
dix.]

The CHAIRMAN. Thank you very much, Senator.

Senator Lincoln?

Senator LINCOLN. Thank you, Mr. Chairman. I certainly appre-
ciate the series of hearings that you have produced here for the
committee on the role of tax incentives in our energy policy in this
country. It is certainly time that we address it.

I would like to focus this morning on the use of alternative fuels
and the many benefits, including environmental as well as reduced
dependence on fossil fuel.

I would also like to ensure that, as we focus on these Federal en-
ergy tax incentives, that we look to make sure that they are per-
formance-based and follow a few simple guidelines.

Increased efficiencies, incentives for conservation, and certainly
reduced dependence on oil, opening up our electric markets, and
providing support for low-income citizens who may be inadvertently
affected, especially in our rural States, as the Chairman and I
focus on.

But, in particular, ethanol production. Mr. Dinneen. Is that cor-
rect?

Mr. DINNEEN. Yes, Senator.

Senator LINCOLN. I would like to talk about ethanol production
from rice hulls and rice straw. I know we have seen a great deal
of talk about ethanol in the midwest.

I have noticed that there is only one ethanol plant under con-
struction in the United States that would actually utilize rice hulls.
Now, you have got some for rice straw under construction in Cali-
fornia, but specifically the use of rice hulls in the production of eth-
anol.

Basically, where are we on the technology curve of widely using
rice hulls and rice straws for ethanol and what are some of the spe-
cific barriers in using rice hulls and rice straw?

Mr. DINNEEN. Well, Senator, you can produce ethanol from vir-
tually any agricultural feed stock, anything you can get sugar from.
Rice hulls would be one of those that you could ultimately get eth-
anol from. It is a question of economics.

In my testimony I talked about the fact that, as the ethanol in-
dustry continues to grow—and we are indeed expanding rapidly—
you are going to see ethanol production expand beyond the base in
the midwest and beyond the traditional feed stock of corn. I cited
in my testimony a number of examples where there are ethanol
production facilities going into the ground right now.

You mentioned the rice straw facility in Gridley, California, but
there is also a municipal solid waste plant in New York and other
plants across the country that are using non-grain feed stocks. The
industry, clearly, is going to grow that way.

Whether or not rice hulls ultimately become a viable feed stock,
is really going to be a question for the marketplace to decide. I
think that it probably will because the demand for ethanol is going
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to grow to such an extent that I think many feed stocks are going
to be necessary.

But on one point, if I could, because in your opening you alluded
to the fact that ethanol is not shipped via pipeline, and that is
somehow a marketplace barrier. In fact, ethanol is sold in virtually
every State in the country today. While it is not shipped in pipe-
lines today, it could be shipped that way.

Senator LINCOLN. But it would have to be shipped separately.

Mr. DINNEEN. Yes. You would have to ship it as a separate gaso-
line blending component.

Senator LINCOLN. Right.

Mr. DINNEEN. If the demand is great enough, though, you may
see that happening. In Brazil, a country that uses ethanol in vir-
tually every gallon of fuel that is sold, ethanol is pipelined across
the entire country.

In California, because you mentioned that specifically, ethanol is
going to be used as a replacement for MTBE in California. The sug-
gestion has been made that, because ethanol is not pipelined, that
that is somehow a barrier. People sometimes forget, I think, that
90 percent of the MTBE that is used in California today is im-
ported, imported from either Saudi Arabia or from some in the Gulf
Coast. There are no pipelines that go from the Gulf Coast shipping
MTBE to California, either.

Senator LINCOLN. It can’t be added as an additive prior to put-
ting the fuel in the pipeline, right?

Mr. DINNEEN. But there is no pipeline that goes from the Gulf
Coast to California with gasoline, MTBE, or gasoline blended with
MTBE. The MTBE that is used in California today is shipped via
vessel, the same way that ethanol would be shipped to the State.

In fact, because ethanol has twice the oxygen content of MTBE,
we think it is twice as good as MTBE because of that. We only
need half as many vessels. So, there is just no question that eth-
anol, logistically, is going to be able to get to the State of Cali-
fornia, or anyplace else in the country.

Senator LINCOLN. But all the more reason that we should look
at regional solutions in producing ethanol.

Mr. DINNEEN. Absolutely.

Senator LINCOLN. I guess I am looking for suggestions you have
in terms of specific incentives that we should use to expand the
range of any biomass to use for ethanol. I would appreciate your
input, and others’, in terms of how we are going to increase those
incentives in all those areas.

Yes, Doctor?

Dr. LASHOF. Yes, if I could. I think you mentioned in your open-
ing that tax credits should be performance-based, and I think there
is an opportunity here with the ethanol tax credit to improve the
environmental benefits we are getting from a given dollar of ex-
penditure by phasing in a program where we do make it more per-
formance-based, so we are linking the amount of the credit to the
net benefits in terms of producing petroleum consumption or fossil
fuel consumption and global warming pollution.

The cellulosic biomass-based ethanol, whether it is agricultural
waste, rice straw, or municipal solid waste, as has been mentioned,
clearly have much better overall fuel cycle benefits than the grain-
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based ethanol, and I think we should find ways to encourage a
movement in that direction.

Senator LINCOLN. Not to mention, we would eliminate the prob-
lems of burning off of rice straw and the environmental problems
we have in rice straw disposal.

Ms. COOPER. From the auto makers’ perspective, we would just
like to make sure that the fuel quality is excellent. With our so-
phisticated emission control technologies and fuel efficiency ap-
proaches, that makes it much better for us if the quality of the fuel
is substantially improved from where it is today.

Senator LINCOLN. Right. Thank you very much.

The CHAIRMAN. Thank you, Senator.

I have a few more questions. I do not know if you, Senator, have
more questions to ask. But I see Senator Dayton sitting in the au-
dience, and he has been sitting very patiently.

Senator, if you want to come up to the dais here, you can ask
questions, too, if you want.

Senator DAYTON. I am supposed to answer them.

The CHAIRMAN. All right. Fine.

I am a little concerned with one of your last statements, Dr.
Lashof, about the difficulties in grain-based alternatives, or renew-
able resources for ethanol. I was going to ask both you and Mr.
Dinneen about wheat. We have got a lot of that in our State, and
other States, and the price is low on the market.

As T understand it, about 25 cents on the price of corn is attrib-
utable to ethanol, and that would sure make a big difference—
something similar—to the wheat producers. So what is the future
of wheat?

Mr. DINNEEN. Well, I think there will be ethanol production from
wheat. I think when Dr. Lashof was suggesting that the fuel cycle
benefits of cellulose are greater, he is talking about global warming
benefits, essentially.

As you produce ethanol from cellulosic materials, you do not have
some of the energy inputs in terms of growing grain. But that does
not suggest, and I do not think Dr. Lashof intends it to suggest,
that ethanol production from grain is not beneficial in terms of
greenhouse gases.

Argonne National Laboratories, last year, did a very comprehen-
sive study and determined that the production of ethanol from
grain is 35 percent energy efficient, so it is reducing greenhouse
gases. If you produce ethanol from other feed stock, cellulose, you
are just going to expand upon those benefits. It is, indeed, better
in terms of global warming.

How close are we to the technology necessary for wheat-based
ethanol?

Mr. DINNEEN. Well, the technology is there. It is sort of a ques-
tion of economics, again. One of the reasons why corn has been the
primary feed stock today, is because of all the by-products that you
get from corn.

When you produce ethanol, Mr. Chairman, as you know, you are
not just taking a bushel of corn and making ethanol, you are also
making a variety of co-products, feed products, that go into the
marketplace. Corn has a number of highly beneficial and very valu-
able co-products that make the production of ethanol from corn the
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most economic today. You also get feed co-products from wheat, but
they perhaps are not as valuable.

Again, as the industry grows, you are going to see a lot of pro-
duction from a number of different feed stocks. I think, as there
once was ethanol production in Montana, you will see it again.

The CHAIRMAN. Mr. Cannon, you mentioned, I think in answer
to Senator Grassley’s question, that it might take a 20- to 30-times
increase in alternative fuels and vehicles, particularly fuels, to put
a significant dent in the barrels of oil that we are importing.

Is that correct? Did you say something like that, about a 20- to
30-times increase in the use of alternative fuels before we are going
to be somewhat independent?

Mr. CANNON. Mr. Chairman, I think I said that was more or less
what it would take to totally displace oil imports.

The CHAIRMAN. Oh, totally. Totally.

Mr. CANNON. To totally displace. Of course, it all depends on ex-
actly where our base is, because it is small. If we are off by a little
bit, then it is 15 times. If we are off by a lot, then it is 30 times.

But to give an element of scale, we have come out of the starting
blocks with this industry in the last 10 or 15 years, and I am not
a doomsday or gloom and doom type person here, but the fact is,
we have an industry, the automotive industry and the oil industry,
and they are basically the largest industries this world has ever
seen. To challenge them in the marketplace is going to take a long
time and a significant growth in production.

In the year 1900, the number of horses in this country used for
transportation outnumbered the gasoline-burning vehicle by ap-
proximately the same percentage that we have today of gasoline ve-
hicles outnumbering alternative fuel vehicles. Of course, that mar-
ket transition occurred rather rapidly, as we know.

The CHAIRMAN. Mr. Wells, you mentioned that the low price of
crude, $20, even up to $40 a barrel, does not make a significant dif-
ference in the alternative.

What would the price of crude have to be, in your judgment, to
make a 20, 30 percent increase in the purchase of alternative fuel
vehicles, or the use of alternative fuels, generally?

Mr. WELLS. During the course of our work we repeatedly asked
that question to anyone in the Department of Energy or EIA. The
answer we got back, was that they could not manipulate the model
at a high enough level to ever get at a break-even point under the
current scenario on price. The price of oil could not get high enough
in the model.

The CHAIRMAN. Two hundred dollars a barrel?

Mr. WELLS. The model did not accommodate that number.

The CHAIRMAN. It did not have the parameters.

Mr. WELLS. It did not have the parameters to calculate it.

The CHAIRMAN. All right.

What is your gut guess?

Mr. WELLS. I can tell you that GAO has looked at this three or
four times, 1984, 1997, in the year 2000 we just completed the
study. We continually are being asked, can alternative fuels make
a dent in our independence on energy security?
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The answer we keep coming up with is that the volumes cur-
rently are so low, less than 3 percent, that you cannot make any
significant contribution for independence.

The CHAIRMAN. Let me ask a far-out question. Assuming we are
independent because of alternative fuels, what would the environ-
mental benefit be, Dr. Lashof?

Dr. LASHOF. I think that depends on the source of the alternative
fuels, particularly. If we are switching to, say, natural gas as the
primary alternative fuel——

The CHAIRMAN. The most probably alternative fuels.

Dr. LASHOF. I guess it is hard for me to imagine us becoming en-
ergy independent——

The CHAIRMAN. Let us say half.

Dr. LASHOF [continuing]. With just alternative fuels. My point
was, I think we can get there, but we have to have much more effi-
cient vehicle fleets so the total amount of fuel, whether it is con-
ventional gas or alternative, has to be driven way down. I think we
can do that with hybrid vehicles and fuel cells.

The CHAIRMAN. Assume both. Assume both.

Dr. LASHOF. If we do that, I think over the medium term, natural
gas and ethanol produced—and I have to come back to this a little
bit. Wheat is great stuff. You can make bread from it, you can
make beer from it, you can make ethanol from it. But if you can
make ethanol from agricultural wastes, that is stuff you cannot
make bread from.

So if you really want to expand the volume of ethanol signifi-
cantly to make a big contribution to eliminating imports of petro-
leum, you are going to have to get onto a system that uses non-
grains to produce ethanol in large volumes.

I think if you do that, there would be very substantial benefits,
as much as 100 percent elimination of the greenhouse gases, for ex-
ample, over the fuel cycle of producing ethanol if you use these cel-
lulosic biomass type materials.

The CHAIRMAN. Now, this panel is on the use of alternative fuels
in vehicles. What about incentives for conventional fuel? If we have
got an energy crisis, what do you think? That works against those
of you who are advocating greater use of alternatives, as it gets to
price. Do you think this Congress should also look at incentives for
conventional fuel exploration and development, refinery capacity, et
cetera?

Mr. CANNON. Mr. Chairman, I think in the incentives for hybrid
electric vehicles you do have the basis for an extension of some of
the concepts of the Clear Act to technologies that continue to use
conventional petroleum fuels.

If you are tying incentives to fuel economy, to emissions, to ad-
vanced technology, you still have included conventional fuel-burn-
ing hybrid electric vehicles within the framework of a tax incen-
tive-based program.

So, I think with those caveats of having these performance re-
quirements tied to it, incentives do not necessarily have to totally
exclude conventional fuel use to help us achieve some of our policy
goals.

The CHAIRMAN. Dr. Lashof?
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Dr. LASHOF. Mr. Chairman, if your question is going to, should
there be incentives for domestic production of conventional
fuels——

The CHAIRMAN. Right.

Dr. LASHOF. I do not believe that is justified because we are talk-
ing about, one, a very mature industry, the oil and gas industry.
Two, an industry that is responding very rapidly to the higher
prices that we are seeing now.

In fact, part of the problem that we are in terms of the conven-
tional fuel supply today was driven by the fact that the market had
driven prices down so low a couple of years ago that there was very
little investment in domestic oil and gas production.

That has completely turned around. Now every available rig is
in the field drilling for oil and gas. There really is no evidence that
either constraints on access to public lands or cost is constraining
domestic supply, other than geology. The U.S. just has only 3 per-
cent of the global reserve.

So, I do not think you have a policy justification for incentives
for conventional oil and gas development that you have in the al-
ternatives area in terms of environmental benefits or economic ben-
efits.

The CHAIRMAN. Anybody else want to take a crack at that?

Ms. COOPER. If I could offer one comment. One of our colleagues
in the Highway Users Alliance has conducted a study that really
does demonstrate that congestion mitigation at some of the Na-
tion’s worst intersections around the country could, over the next
20 years, if they were modified through highway improvements and
the like, could save $20 billion gallons by 2020.

I think all of the energy policies that we are considering really
have to look very broadly across the board and not just at one sec-
tor or another, but a very broad policy look.

There are many ways to save fuel: alternative fuels, advanced
technology vehicles, different approaches, and congestion mitiga-
tion. I am sure my colleague here next to me would really tap the
benefits of some of those approaches, if you are really looking for
those kinds of things.

The CHAIRMAN. Do any of you want to comment on that?

Mr. RUANE. I would agree with Jo Cooper’s comments. I was
going to note the striking parallel with environmental capacity
issues that we are talking about today with transportation con-
struction capacity issues. There is a parallel with the ability or in-
ability of the industry to get projects online, the time it takes to
build a refinery.

I think it is incumbent upon the Congress to look closely—and
I think the President’s energy policy address this—at the time it
takes to build these refineries and the need, not to waive environ-
mental regulations or ignore the laws, but find a way to streamline
the process so these projects get built quicker, so this capacity gets
brought online.

That, in itself, is an incentive. If the industry knows that it can
get the projects done in a more accelerated way, I think that will
influence the way they approach their investments here. So, I
would urge this committee to look at that, as well as the Energy
Committee.
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As far as congestion relief, I am struck by the parallel in another
way of the comments of colleagues on the panel here this morning,
the mention of lack of infrastructure for ethanol.

The same thing applies, of course, as you well know, with trans-
portation and not maintaining the infrastructure or expanding it is
hurting the transportation part of the economy, and our overall
economy, as well as it is the ethanol production.

So, I would commend again, Mr. Chairman, your leadership, and
going back to your opening remarks, Senator Grassley, and your
willingness to take the lead in urging the transfer of the 2.5 cents
back to the general fund. I was very glad to hear Mr. Dinneen’s en-
dorsement of that idea. I think that is a significant first step.

Just making the Congress mindful of the impacts of its decisions,
as you said in your opening remarks, so that this is not in a vacu-
um, that we need to be aware that, you set a policy here, it affects
other sectors of the economy. I am very confident, based on this
hearing and your personal leadership in this, that the Congress
will be much more sensitive to that in the future.

hThe CHAIRMAN. Thank you very much, Mr. Ruane. I appreciate
that.

Has anybody done a study of some kind to see—I do not know
how you would do this—how tax benefits for the conventional en-
ergy industry compared with the alternative industry, maybe on a
BTU basis, reduced versus saved? Something, or some comparison.
As Mr. Hassett knows, there are a lot of provisions of the Code.

Mr. DINNEEN. Mr. Chairman, I know that Senator Harkin, prob-
ably about a year ago, had requested that kind of a study from
GAO. I will try to dig it up and submit it for the record, but per-
haps your other witness could do that, too.

The CHAIRMAN. All right. I appreciate that.

Just to finish up here, some of you said today, 2001, is a real op-
portunity. So let us think big here a little bit. If you had carte
blanche, who wants to take a crack at it?

What could we do here in July, 2001 in this Congress, for this
country, to help assure a reliable, cheaper, more efficient source
and use of energy looking toward efficiencies and environmental re-
ductions of pollution, et cetera? There are lots of ideas, a lot of
technologies, there is the Clear Act. It is very comforting to hear
a lot of you supporting that act.

Does anybody else have a burning statement that he or she
would like to make because you think that this is what we really
need to do to get this country going? Mr. Cannon?

Mr. CANNON. Enunciating the vision, is what comes to mind. I
think the Clear Act has many, many of the critical provisions that
we need. The one thing that seems to be absent from the debate,
or underscored, is the vision of the transportation transformation
that is under way. I used to comment before about oats to oil for
the last energy transformation, but I see this really as a larger,
two-century transition from horses to hydrogen.

If we are taking a transportation system based on a four-legged
animal and changing it, transforming it into a sustainable, renew-
able energy, pollution-free, infinite supply transportation system
that maintains the level of transportation mobility that internal
combustion and oil have provided us in the 20th century, but carry
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it forward to the 21st century, I think this vision could help cap-
ture some of the excitement that I feel in this energy trans-
formation.

I view it very similar to computers. We are still in the age where
we are thinking that the electric typewriter might be better than
a computer, and there was a point somewhere in the early 1980’s
that, all of a sudden, everybody got it. Not to put down the type-
writer, but the computers were really better.

I see this energy transformation as a move, just like from horses
to the gasoline-burning vehicle, to the better. That vision belongs,
of course, in the preamble of these bills. It belongs at the executive
office. It belongs in the public arena. I think the public would re-
spond to that, and we can speed up the time when they get it.

Computers work. When do I get one? That is what we need to
have happen with these new technologies for transportation. This
is not a step back. Oh, they work. This is where the world is going.
When will I be able to get one?

The CHAIRMAN. For you, it is horses to hydrogen. What are some
of the other visions on the panel?

Ms. CooPER. Mr. Chairman, the one thing that I would add to
what my colleague just said, is there is a lot of excitement and en-
thusiasm. We in the automobile industry are on the brink of these
new technologies.

But I think we must not forget that we have to have consumers
as a part of the formula, whatever we do, because we can set all
the public policies in the world.

If you do not bring consumers in, if they are not buying the prod-
ucts and driving the vehicles, or whatever the forum is, then you
are not going to get the benefit. You are not going to achieve the
vision.

If you go back and look at, is the primary objective to support
energy security and diversity, if you look at that, we have not
achieved our goals in many ways because we really have not
brought the consumer along. I think that is very important.

The CHAIRMAN. Well, that is a very good point. I think that is
implicit in Mr. Cannon’s statement when he said that, gradually,
computers gained more consumer acceptance.

Ms. CoOPER. Exactly.

The CHAIRMAN. Mr. Wells?

Mr. WELLS. Mr. Chairman, I think we have heard a number of
things today that sound like things that are kind of like the good
and the bad, the good being that we have heard things that might
help leadership of consumer attitude in terms of improvement,
technology development, even conservation, which we would tend
to agree is good.

The readings that GAO has done look toward very conservative
approaches towards tax incentives and the bad part is a word of
caution to kind of look before you leap, know what you are buying
and how expensive it is, and along the lines of, could we ever be
independent, could we totally do away with subsidies petroleum?

While all that may be political, although very difficult to achieve,
one would have to assess the cost of the economy in terms of the
impact, in terms of what it would cost to achieve total independ-
ence.
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The CHAIRMAN. That is correct. I do not think anybody is advo-
cating total independence, either. I think that is unrealistic. Maybe
a little less dependence.

Mr. DINNEEN. Mr. Chairman, one of the things that I think is
critically important, is that people do, in fact, recognize the poten-
tial to move away from a hydrocarbon economy, if you will, to more
of a carbohydrate economy. Our country has tremendous carbo-
hydrate resources that can be used to produce ethanol.

Not necessarily to be a segue to your next witness, but quite
frankly, there is one State in the country that is meeting EPACT
goals today, and it is Senator Dayton’s great State of Minnesota.
Ten percent of Minnesota’s fuel is, indeed, renewable-based eth-
anol, and they now have a new program to promote bio-diesel.

Recognizing that there are opportunities to promote renewable
fuels, to move us away from simply a greater and greater reliance
on petroleum, can be done through research, though tax incentives,
and other programs like those that are being promoted in the State
of Minnesota, can do that.

The CHAIRMAN. Well, thank you very much. This has been very
helpful. We have a long way to go here, but I deeply appreciate
your assistance. This has been very helpful. Thank you for the time
and effort that you have undertaken to prepare, to be here, and
help the cause.

Now we will turn to the Senator from Minnesota, Senator Day-
ton. Thank you, Senator, for being so very, very patient. We appre-
ciate that very much.

We are very honored to have you here, Senator. With your pa-
tience, you have learned a lot and listened to the testimony.

Senator DAYTON. Yes. It was very worthwhile.

The CHAIRMAN. Thank you for coming to help us.

Senator DAYTON. Of course, you know that the decline in the
combined expertise from the first panel to the second is rather pre-
cipitous, you see.

The CHAIRMAN. No, it is ascending.

Senator DAYTON. I am also relieved in the way that Senator
Hatch has departed, because I have not read the Clear Act either.
I no doubt will have the opportunity to do so soon. But, thank you.

STATEMENT OF HON. MARK DAYTON, A U.S. SENATOR FROM
MINNESOTA

Senator DAYTON. I do appreciate it, Mr. Chairman. Thank you
very much for, on short notice, giving me the opportunity to testify
before you here today, and to talk about tax incentives for alter-
native fuels.

As one of my predecessors said, and I appreciate the compliment,
Minnesota has been a long-time leader in the production of renew-
able fuels such as ethanol, wind-generated electricity, biomass,
solar energy.

As a result, we have seen firsthand—and I did as Commissioner
of Energy and Economic Development in the State back in the
1980’s—the really important role that Federal and State tax incen-
tive have played, and I think will continue to have to play in devel-
oping these industries during their infancies.
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I strongly support legislation to extend and expand the Federal
tax incentives for ethanol, wind, biomass, and other renewable
fuels, which I know you have championed in your tenure.

Last month, Mr. Chairman, Senator Tim Hutchinson of Arkansas
and I introduced legislation to provide tax incentives for increased
use of bio-diesel, a renewable fuel made from soybean and other
vegetable oils. Bio-diesel can be blended in different amounts with
conventional diesel fuel or used as a complete alternative.

Its use will reduce our reliance on foreign oil, increase demand
for farm products thus boosting their market prices, and provide
for a cleaner environment. In other words, this is a legislative
grand slam.

Bio-diesel is a home-grown renewable fuel. Even as world oil
prices are tightening, America’s farmers are producing record crops
of soybeans. Unfortunately, U.S. soybean prices are now at 20-year
lows.

Building demand for bio-diesel will help increase these com-
modity prices while enhancing our Nation’s energy security.

As we increase demand for soybeans, thus boosting those market
prices, we are also investing in the economic well-being of farmers
and rural communities across our country.

I know, Mr. Chairman, you know from your State how vital the
agricultural economy is to the well-being of everyone else.

Our legislation’s goal is to expand the markets for bio-diesel from
20 million gallons to 200 million gallons annually. The U.S. De-
partment of Agriculture estimates that such an increase in bio-die-
sel sales will increase soybean prices by at least 25 cents per bush-
el. As market prices go higher, as you well know, the cost of gov-
ernment price supports become lower.

In addition then to higher prices for farmers and lower taxpayer
subsidies, our proposal will cause no reduction in Federal Highway
Trust Fund revenues. Our bill provides Federal excise tax credits
of 3 cents per gallon for 2 percent bio-diesel and 20 cents per gallon
for 20 percent bio-diesel.

Our bill provides that the Commodity Credit Corporation reim-
burse the Federal Highway Trust Fund for its lost revenues.

In conclusion, Mr. Chairman, this legislation is good for Amer-
ica’s farmers, for our rural economy, our energy security, and the
environment. I ask that you and your committee incorporate it into
any energy tax legislation reported out of this committee.

Thank you, Mr. Chairman.

[The prepared statement of Senator Dayton appears in the ap-
pendix.]

The CHAIRMAN. Well, thank you very much, Senator. We do not
have any soybeans in my State, so I did not know much about bio-
diesel as an alternative fuel.

Senator DAYTON. I was sort of glad not to have the competition.
We have got too many of them in Minnesota.

The CHAIRMAN. And some other States, too.

Senator DAYTON. Right.

The CHAIRMAN. But that is very interesting.

If T might just take an advantage of the opportunity of you lis-
tening to some of the earlier testimony, if you have any thoughts,
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Senator, on where we should go from here in developing alternative
fuels, as well as vehicles.

Senator DAYTON. Well, Mr. Chairman, I commend you for your
foresight. I think it is very hard to sustain the kind of fundamental
shift in practices without some external imperative to do so.

Harry Truman once said, “If you tell the American people any-
thing they go crazy, if you tell them nothing, they go fishing.” We
are guilty of that.

Twenty years ago when I was Commissioner of Energy and Eco-
nomic Development in Minnesota and we had then still the taste
of an energy crisis, then we had an interest in these alternatives.
Then as the prices became stable, that interest waned. So we are
still dabbling in these alternatives, in my view, even in Minnesota.

I appreciate the commendation. I was not aware that we were
ranked first among the States, but that just proves to me how far
we have to go.

My office just bought a vehicle in which we wanted to use an 85
percent ethanol blend in the engine. We asked the salesman when
we picked it up if it was suitable for that, and he said it was.

Then we found, when it came in for its first check-up, that was
not the case. Well, there is a breakdown there because there is a
salesman who had a willing customer and did not have the level
of expertise themselves to be able to make the correct referral.

So, we are sort of hit-and-miss. Even the ability to get all over
our State in all weather conditions is something that has improved,
but is still something that people that are relying on these fuels
have to plan ahead for.

Bio-diesel, for example. There is a real concern to the trucking
industry that it be reliable under all kinds of weather conditions.
Certainly, as you know, going across Montana or Minnesota in the
wintertime is very, very different from going across Louisiana or
Texas in the summertime.

So, as we said before, we need to really demonstrate to con-
sumers across the country that these fuels are reliable. We need
the tax incentives, frankly, to make them affordable.

I am distressed if the equation is such that these fuels will never
be economically competitive, but I think if you look at the broader
picture—and you are well aware yourself of the crisis afflicting
American agriculture with over-production—if we look at the entire
equation of the benefits of higher commodity prices, higher domes-
tic consumption of these commodities, and therefore lower taxpayer
costs, we have to factor those savings into the cost of these tax in-
centives, and then the long-range goal. But I think it has to be a
comprehensive policy. We have to commit to it and then we have
to stick with it.

The CHAIRMAN. Well, we have got a lot to do. The good news is,
we are a very vibrant country. There is more opportunity, more
mobility in this country than any other in the world, and we will
find a way to make it work. Thank you.

Senator DAYTON. I commend you, Mr. Chairman, for using your
chairmanship of this committee to proceed.
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The CHAIRMAN. Thank you very much, Senator. I deeply appre-
ciate your contribution.

Senator DAYTON. Thank you.

The CHAIRMAN. Thank you.

The hearing is now recessed.

[The prepared statement of Senator Rockefeller appear in the ap-
pendix. |

[Whereupon, at 12:11 p.m., the hearing was recessed to recon-
vene on Wednesday, July 11, 2001.]






THE ROLE OF TAX INCENTIVES
IN ENERGY POLICY

WEDNESDAY, JULY 11, 2001

U.S. SENATE,
COMMITTEE ON FINANCE,
Washington, DC.

The hearing was convened, pursuant to recess, at 10:04a.m., in
room 215, Dirksen Senate Office Building, Hon. Max Baucus
(chairman of the committee) presiding.

Present: Senators Breaux, Graham, Bingaman, Lincoln, Grass-
ley, Murkowski, and Nickles.

OPENING STATEMENT OF HON. MAX BAUCUS, A U.S. SENATOR
FROM MONTANA, CHAIRMAN, COMMITTEE ON FINANCE

The CHAIRMAN. The committee will come to order.

This is the second in a series of hearings on the role of tax incen-
tives in energy policy. Today we consider issues relating to energy
supply and demand, or production and consumption.

First, we will hear from Jay Hakes, who has a long history in
energy policy as a former Administrator for the Energy Information
Agency. I might add, he also has a long history with others on the
Hill, Senator Graham, I understand, and Senator/Governor Chiles.
Is that correct?

Dr. HAKES. Yes, and a little bit for Senator Chiles.

The CHAIRMAN. To some degree. Well, we are very happy to have
you here, Mr. Hakes. I understand you are going to suggest some
criteria for evaluating tax incentives.

Then we will hear about tax incentives and disincentives in the
oil and gas industry. This will include a proposal to keep small re-
fineries in business and help them address the costs of complying
with very important environmental rules.

Some might think the plight of small refineries is a small issue.
I disagree. Small refineries, like the Montana Refining Company,
play an important role in supplying our Nation’s energy needs. I
am eager to hear how the Tax Code might be used as a tool to keep
this important sector healthy.

We also will hear about alternative energy sources, such as re-
newable energy, which is used to supply electricity. I am pleased
to note the leadership of Senator Grassley on this issue, and look
forward to working with him as we consider how the Code might
further develop renewable energy.

We also will hear about ways that the Code might be used to re-
duce demand for electricity, particularly through new technologies,
that can be used to replace traditional electricity supply.

(43)
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I know in my State of Montana businesses are interested in fuel
cell technology, and I look forward to hearing about prospects of
this, and other, technologies.

Some of these ideas may seem like they have been around for a
long time. In many cases, they have. President Carter proposed tax
incentives for energy conservation, so did President Clinton. Now
President Bush has proposed several tax incentives for an alter-
native and renewable energy supply and to reduce demand.

Although some of the ideas are not new, we may be in a situation
where we finally can find the political will to put them into action.

Again, I thank Senator Grassley for his help in organizing this
hearing.

Senator?

OPENING STATEMENT OF HON. CHARLES E. GRASSLEY, A U.S.
SENATOR FROM IOWA

Senator GRASSLEY. Thank you very much. As many of my col-
leagues know on this committee, I appreciate very much Chairman
Baucus’ leadership in this area on a very important issue that now
has become much more of an issue because of the situations in
California on questions about electrical generation and the quan-
tity of it, and in the Nation as a whole from the standpoint of the
high cost of gasoline, diesel, and fuel oil for heating.

So, it is very appropriate that we get moving in this area of en-
ergy policy and the changes of public policy that are needed to en-
hance our conservation and enhance our production.

Very much, the hearing today is connected with alternative and
renewable sources of energy that are a way of not only increasing
our energy independence, but a way of protecting our environment
at the same time. Wind, biomass, and ethanol are alternative en-
ergy sources that, with my continued support, are working to re-
duce our Nation’s dependence upon foreign oil.

Renewable energy makes perfect sense. Think about it: the wind
is a clean, abundant natural resource. Successful harnessing of
wind power can help provide energy in times of shortages and al-
ternative sources in the face of soaring prices.

My State of Iowa is a major producer of wind energy. Experts in
the area say that we rank 10th in the 50 States regarding the po-
tential of harnessing wind energy. Right now, with the production
facilities we have, we are actually 3rd of the 50 States in actual
generation of electricity from wind.

In fact, Jowa has four new wind power projects ready to go online
just this year in addition to the ones that are already online.

Nationwide, more than 900 megawatts of new wind energy ca-
pacity was added just last year. This new capacity alone will power
the equivalent of more than 240,000 homes.

In 1993, I introduced the first-ever bill to give wind tax credit for
production of electricity so it could begin to compete with tradi-
tional energy sources. I believe that a production tax credit is crit-
ical to the expansion and development of wind energy and the fu-
ture increase of electricity production.

The credit is set to expire at the end of this year, so I have intro-
duced a bill called by the acronym BREEZ to extend the wind en-
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ergy production tax credit through the year 2007, and it has 23 co-
sponsors in the Senate. I believe this is a wise investment.

Also, I have introduced legislation to encourage and expand our
production tax credit for electricity produced from renewable bio-
mass. So, under the acronym of GREEN, my GREEN bill has been
co-sponsored by 12 of my fellow Senators to extend the credit for
electricity production from biomass until the year 2007.

Biomass energy production will produce enormous economic ben-
efits for rural America because I know that farmers do not waste
anything. They extract value from every resource. Turning tree
trimmings and native grasses into energy is one of the many ways
farmers can use their land for public good, and also profitability.
This is something that the Tax Code should encourage.

Equally important is increasing and diversifying our domestic en-
ergy production and advancing renewable and alternative sources
in addition to wind, biomass, soy, diesel, and ethanol. We must con-
tinue to develop renewable and alternative energy sources as an in-
tegral part of our National energy policy.

First, alternative and renewable sources enhance our energy di-
versity, thereby providing the United States with insulation from
oil supply dominated by the Middle East. Our national security is
currently threatened by heavy reliance upon foreign sources of oil.

Second, domestically produced alternative energy creates Amer-
ican jobs and strengthens our economy. Finally, alternative energy
makes valuable contributions to maintaining cleaner air and, thus,
a cleaner environment.

I look forward to the testimony that we are going to hear from
these experts, five people in the field, each of these working very
much over a long period of time to become experts and are well
sought out for their opinions.

The CHAIRMAN. Thank you very much, Senator.

We are joined today by several members of our committee, in-
cluding Senators Breaux, Graham, and Bingaman.

I understand, Senator Breaux, you have a brief statement you
would like to make.

OPENING STATEMENT OF HON. JOHN BREAUX, A U.S.
SENATOR FROM LOUISIANA

Senator BREAUX. Just a short one, Mr. Chairman. I would just
congratulate you, first of all, for having this hearing. It is inter-
esting that the Finance Committee really has an opportunity to
make a major impact on energy in the sense that we are privilege
to have on our committee yourself, who has a real understanding
of this, as well as Senator Grassley, but also the chairman of the
Senate Energy Committee, Senator Bingaman, who is also on this
committee, as well as the Ranking Republican on the Energy Com-
mittee, Senator Murkowski, who also sits on the Finance Com-
mittee.

So, we have within this committee, I think, the wherewithal to
really come up with a comprehensive energy plan, working with
the Energy Committee, obviously, to try and combine the features
of what this committee can do from a tax policy, but what they can
do on sort of a policy-oriented theme that they would have respon-
sibility for over on the Energy Committee.
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We have a mess in this country. The reason we are here today
is because of that mess. We import 55 percent of the energy that
we consume in this Nation. If we imported 55 percent of the food
we eat in this country, people would be marching in the streets
saying it is totally unacceptable.

Energy is certainly as important to our National security as food,
if not more so. The military cannot operate without it, society can-
not operate without energy. Yet, for far too long we have found it
acceptable to allow foreign countries, many of which are not our
friends, to control the price of energy that we consume in this coun-
try.

If the people in OPEC, which is a cartel that fixes prices, oper-
ated in this country they would go to the penitentiary because
what they do is illegal. But we have been satisfied, through many
administrations, that that is an acceptable way of dealing with en-
ergy policy in this country, and it is not.

As long as we say it is all right for OPEC to continue to regulate
the prices, we are going to continue to have the problems. There
are some things we can do as a committee.

I certainly support and have introduced a tax credit for marginal
oil and gas production, as well as the geological and geophysical ex-
pensing incentives. All of those are important, but they are not
going to solve the problem.

They ought to be flexible. They ought to kick in when the price
goes below a certain amount, and go away when the price of the
market allows for this exploration to occur.

A final note. We cannot continue just to say no to exploration in
this country. I mean, everything from Canada to Key West is off
limits in the Atlantic. Everything from Mexico to Canada on the
west coast is off limits.

Now we see the administration has cut at least Site 181 by 75
percent. Three fourths of a sale in an area where we have had oil
and gas production ongoing for 60 years, and now there has been
a determination that we have to cut it by 75 percent. We cannot
have everything only one way.

But I thank you, because this is an important hearing. Hopefully,
out of this committee we can have some actions taken that will
help increase production in a fair and balanced fashion. Thank you.

The CHAIRMAN. Well, thank you, Senator, for that important
statement. I think you have made some very important points,
which I think a lot of us should think about more seriously and
take to heart. Thank you very much.

Senator Murkowski, I understand you have a brief statement you
may wish to make at this point. You are not compelled to, but if
you wish to we are giving you that opportunity.

OPENING STATEMENT OF HON. FRANK H. MURKOWSKI, A U.S.
SENATOR FROM ALASKA

Senator MURKOWSKI. First of all, I think it is most appropriate
that you called this hearing. This is the second hearing on energy.
As you know, Senator Bingaman and I have both introduced com-
prehensive bills, a portion of which covers incentives, which are
under the jurisdiction of this committee.
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I totally agree with the comments of my good friend from Lou-
isiana. Not enough people in this country recognize where energy
comes from. Somebody has to produce it. Somebody has to refine
it. As a consequence, we have gone through this exercise pre-
viously. There is a chart over there, and it is a little far away, but
it shows the effort made in the Energy committee in 1992. That
was about near the end of Senator Johnson’s reign as chairman.

If you look at the far left column, you will note that there were
significant activities within the committee: we increased domestic
production, we reduced U.S. dependence on imported oil, we tried
to expedite infrastructure development, the theory being to try and
encourage the government to work with industry to expedite the
permitting. We had the development of alternative fuels. We pro-
moted conservation and efficiency. We increased low-income heat-
ing oil assistance. All these things were very necessary.

The problem was, when we got to the floor of the U.S. Senate we
did not get any of these provisions. What we got, was a left-hand
turn at a red light, if you can convince the policeman today that
that really happened, and we got low-flush toilets that you get to
flush twice. [Laughter.]

Now, the rationale behind that was that there was not a crisis.
Those of us who had some idea of what was happening knew that
we were consuming more than we were producing. Eventually, you
get caught in the supply and demand curve, and even Congress
cannot address that.

Now, what is different this time? I know that Jeff has seen this
time and time again, but things are different. Do we have the other
chart that shows that things are different? Well, then you have to
take my word for it, and I will give it to you. [Laughter.]

The reason things are different now, is we have come to the re-
ality that, in the last decade, we really have not done much on the
supply side. We have not built a new coal-fired plant in this coun-
try since 1995. We have not done anything on nuclear for almost
25 years. We cannot address what to do with the waste that comes
from nuclear power which generates 22 percent of our energy. The
industry is basically choking on its own waste.

We have seen oil imports go from, somewhere in the area of 37
percent in 1973 when we had the public outrage, we had lines
around the block. We created the Strategic Petroleum Reserve. We
did something positive.

Now we are 57 percent dependent on imported oil. The Depart-
ment of Energy says it is going to go up to 63 or 64 percent. That
is why it is different this time.

If you go into natural gas, we saw natural gas move from $2 to
over $10. It is currently down, but the reality is we are using our
rﬁserves faster than we are finding new reserves and replacing
them.

Then we suddenly find ourselves with the problem of infrastruc-
ture. We do not have the transmission capability in either gas or
electric to meet the increased demand. That is why things are dif-
ferent this time.

We must address this crisis in a positive manner with com-
prehensive legislation. I intend to work with Senator Bingaman in
that regard in hopes that we can get a chairman’s mark that will
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be suitable in an expedited process that covers both the jurisdiction
of the Energy and Natural Resources Committee and this com-
mittee.

So, I would urge you, Mr. Chairman, to address the recommenda-
tions that you have before you and schedule a mark-up specifically
on these so that we can move on them. If we do not, I think the
public is going to hold us responsible.

The fear of the American people associated with black-outs, with
children at home, it is just a reality out there that suggests that
immediate action be taken.

As we look at our National security interests, and as Senator
Breaux mentioned, our vulnerability to foreign imports, the realiza-
tion that a lot of people assume energy is infinite.

Energy is specific because we move the world on oil. Unfortu-
nately, we do not have another alternative. We can generate elec-
tric energy from gas, coal, nuclear, hydro, but you do not move
America.

As we look at our increased dependence on imports from over-
seas, we recognize our increased vulnerability. I respect each mem-
ber’s own determination of what is good for his or her State, but
we have got a situation here in this country where it is, not in my
backyard, the NIMBY theory.

Well, you are going to have to get it from somewhere. As you in-
crease your dependence on imports, the vulnerability associated
with the leverage that countries have is very real.

It is beyond my comprehension that the American people would
support a continuation of imports from Iraq at a time when we are
enforcing a no fly zone over Iraq, where we are putting American
men and women in harm’s way each day as they enforce it. Sad-
dam Hussein is trying to shoot us down, yet we are hell-bent to im-
port 750,000 barrels a day.

If there is any doubt as to the effectiveness of the OPEC cartel,
you will remember a few weeks ago when Saddam Hussein cut his
production and cut the sale of 2.5 million barrels a day. We
thought OPEC was going to make up the difference. They did not.
They simply sat by and said, we are going to wait another month
and make a determination. Now Saddam Hussein is back on target.

So, we need to move and we need to move with dispatch, Mr.
Chairman. I am going to enter into the record the specific rec-
ommendations with regard to tax incentives that are a part of the
legislation that we have submitted to the committee collectively.

[The recommendations appear in the appendix.]

Senator MURKOWSKI. The bottom line here is, we want to reduce
U.S. dependence on foreign oil. We want to expedite the construc-
tion of infrastructure. We want to develop alternatives and renew-
ables, including our refining capacity.

We have not built a new refinery in 25 years, but we have to in-
crease domestic production and that is all there is to it. We have
the technology. We can do it safely, and we have got to get on with
it. This covers the hybrid of vehicles, it covers allowing people to
use HOV lanes for fuel-efficient automobiles. It is going to need
some paring down, but, nevertheless, there is enough meat here,
Mr. Chairman, to start the process. I would encourage that you
move on it with dispatch.
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Thank you.

The CHAIRMAN. Thank you very much, Senator. It is clear we are
going to have an energy bill passed in the Senate. I know that you
and Senator Bingaman are both working very hard.

It is equally clear that tax provisions are going to be a part of
it. You have my assurance that this committee is going to move ex-
peditiously on this issue.

Senator Graham?

OPENING STATEMENT OF HON. BOB GRAHAM, A U.S. SENATOR
FROM FLORIDA

Senator GRAHAM. Thank you, Mr. Chairman. I would also ex-
press my appreciation for your holding this hearing. I would like
to just comment on four concepts which I think help frame the con-
text for this discussion.

One, is the issue of diversity. We are, in my judgment, becoming
increasingly dependent on a narrower band of fuel sources in the
United States to our long- term disadvantage. One of the things
that I believe will be the result of this discussion today is opening
our minds to a broader array of means of meeting our energy
needs.

Second, is this issue of domestic/foreign balance. I believe that
has to be discussed in the context of an energy policy for when. If
we are talking about an energy policy for the next 25 years, we will
take an entirely different approach to that issue of international
versus domestic supply than if we are talking about an energy pol-
icy for the next 250 years.

I believe we ought to take the long-term view because I do not
want to leave to my grandchildren or great- grandchildren an
America which has drained itself of its domestic energy capabili-
ties. I believe that there are policies that we might be tempted to
adopt today that would have that result.

A third issue, is balance. Energy policy is a critical national
issue. Economic development and protecting sensitive environ-
ments are also critical national issues.

We cannot look at any one of those in isolation from the others.
We must try to have public policies which allow us to take all of
those into account and give them appropriate balance.

At some point, we are going to be talking about issues of outer-
continental shelf drilling, and I am going to express the feeling
that I think that we have over-balanced the methods of deter-
mining the appropriateness of that option, and that the result of
that over-balance is maybe the reaction that we got last week rel-
ative to Site 181.

Finally, we must be realistic. The reality is that, when we start-
ed this Congress, the Congressional Budget Office was estimating
that over the next 5 years we would have a surplus of $283 billion.

Since the beginning of the year, several adjustments have oc-
curred to that. One, has been a political adjustment. Both parties
have agreed that not only Social Security, but also the Medicare
trust fund should be protected, placed into a lock box or some other
form of accounting protection.
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Since that time, the Congressional Budget Office has revised its
estimate of what the economy will generate over the next 5 years
in terms of the surplus.

We have also passed a tax bill which has directed a portion of
that surplus to tax relief. The result of all of those decisions is that,
instead of having an estimated surplus for the next 5 years of $283
billion, we now have an estimated surplus of $28 billion.

So 90 percent of the estimated surplus from just six months ago
has evaporated. That is going to put tremendous pressure on pro-
posals for new spending or reducing revenue.

I think, therefore, that as we look at ideas for increasing our en-
ergy supply through tax incentives and the reduced revenues that
those would entail, that we need to be realistic about the need to
find offsets for those tax reductions.

The challenge is going to be seeing where in our current spend-
ing or revenue programs there are soft spots that can be eliminated
in order to divert funds to pay for the cost of the suggested tax in-
centives for energy, or for any of the other spending or tax pro-
posals that might be made as part of an energy policy.

Mr. Chairman, I think those are some important contextual
issues.

The CHAIRMAN. Thank you very much. Thank you, Senator.

Senator Bingaman?

Senator BINGAMAN. Mr. Chairman, I will just wait and hear from
the witnesses. Thank you.

The CHAIRMAN. Thank you very much.

Senator, do you want to introduce the first witness, Dr. Hakes?

Senator GRAHAM. Thank you, Mr. Chairman.

I am very pleased with the panel that we have today to help edu-
cate us on these issues. I would like to particularly thank you for
inviting, and I appreciate the opportunity to introduce, my good
friend, Dr. Jay Hakes. Dr. Hakes served for several years in our
administration in Tallahassee, including serving as the director of
the State of Florida’s Energy Office.

Dr. Hakes is currently serving as director of the Jimmy Carter
Presidential Library in Atlanta, Georgia. Prior to that, he served
as the administrator of the Energy Information Administration
within the Department of Energy from 1993 to 2000.

In his role as the administrator of the Energy Information Ad-
ministration, he oversaw the transition into the Information Age
with the development of such things as the EIA’s award-winning
Web site.

He also oversaw the publication of major studies on a variety of
topics ranging from long-term oil reserves to the cost of limiting
greenhouse gas emissions.

During the course of that service, he testified over 25 times to
committees of the Congress on various energy issues, and I am
glad he is continuing that tradition today.

The CHAIRMAN. Thank you very much, Senator.

I think what I would like to do, is introduce all the witnesses.
Then we can go back and begin with you, Dr. Hakes.

After Dr. Hakes, we will go to Mr. Hall, from the Independent
Petroleum Association of America. Mr. Hall will address the tax
issues facing the domestic oil and gas industry. In particular, he
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will talk about the role of tax incentives confronting the cyclical na-
ture of the oil and gas industry.

Our next witness will be Ronald Williams. Mr. Williams is the
president of Gary-Williams Energy Corporation. As many of us
have heard over the past months, refinery capacity is one of the
major issues, as we are still basic producers and consumers of gaso-
line.

Smaller refineries, like the one in my home State of Montana,
play an important role in keeping the supply of gas to our homes,
to our cars, to our Nation. Mr. Williams will talk about the utility
of a credit for small refineries to address the cost of compliance
with new EPA standards.

Next, is Daniel Kammen. Professor Kammen is the director of
the Renewable and Appropriate Energy Laboratory at the Univer-
sity of California at Berkeley. Professor Kammen will consider tax
incentives in the context of overall energy policy.

Specifically, his testimony will cover proposals relating to alter-
native energy supply, conservation, and the utility of tax incentives
in fostering these technologies.

Last, we have Virinder Singh. Mr. Singh is the research director
of the Renewable Energy Policy Project. He will testify on renew-
able energy technologies and markets.

So, Dr. Hakes, why do we not begin with you? As you probably
know, we have a five-minute rule here. All of your statements will
be included in the record.

STATEMENT OF HON. JAY E. HAKES, FORMER ADMINIS-
TRATOR, ENERGY INFORMATION ADMINISTRATION, AT-
LANTA, GEORGIA

Dr. HAKES. I would certainly like to thank the leadership of the
committee for this opportunity to testify. It is good to be back with
the leadership of the Energy Committee, for whom many of these
studies were done originally, and also to be with Senator Graham,
who I think it was just about 20 years ago appointed me as the
Florida energy director.

I think the reason we are here today is because we have had
some very serious problems recently in energy markets. Despite
this, I think, in general, our energy policy has worked well. I mean,
certainly people can go and purchase energy at reasonable prices.

But I think the critics are right in pointing to three areas where
current policy seems to be particularly deficient. One, is our reli-
ance on foreign imports of oil, which is continuing to grow.

Second, we do not have in place an effective program to stop the
growth of greenhouse gas emissions, most of which result from en-
ergy activities.

Third, we seem unable to stop wild swings in energy prices. It
is these wild swings, I think, more than anything else that has
brought us together today for this discussion.

I think there are reasons to believe that these swings may be
even worse in the future than they have been in the past. I get a
little bit concerned sometimes when the academic economists seem
unconcerned about these wild price swings, and I think that is true
of economists in both parties.
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As I discuss in my testimony, we can find some good example of
tax incentives that have had a strong and positive impact on U.S.
energy policy. The classic example, is the boost to the production
of goal bed methane provided by the alternative fuel production
credit.

With the assistance of this credit, production of coal bed methane
grew steadily during the 1990s, to supply about 7 percent of total
U.S. dry gas production in 1999.

Another success of this program was the ability of this industry
to maintain its strength after the credit reached its scheduled ter-
mination date. I think the combination of these factors almost
makes this tax incentive unique in terms of its ability to be suc-
cessful.

But I have listed in my written testimony about seven or eight
criteria that I think could be used to evaluate different proposals
that come forward. Rather than try to discuss all of them, let me
just discuss one of them, which would be the duration of the tax
incentive.

I think that, in general, many recent proposals in the field of en-
ergy are rather weak compared to those that were proposed, say,
in the 1970s. One of the signs of this, is that the proposals tend
to be for short periods of time.

In many cases, an advanced technology will be given a 5-year
window in which a tax boost will be there. Sometimes the advo-
cates for these technologies will say, “Well, 5 years is enough. This
technology is right on the verge of being successful.”

Or maybe they are just trying to be pragmatic and say, under
scoring rules, we are not going to be able to get more than 5 years,
so we will get what we can get and maybe try to extend it down
the road.

But my feeling is that these advanced technologies actually take
a longer period of nurture and care to be successful, and that dura-
tion is extremely important in creating an investment climate for
a new technology.

So I think the duration question is an important one, and that
off-and-on-again credits tend to create sort of a boom and bust cycle
in energy, which is one of the problems we are trying to get away
from, I think.

I would commend Mr. Singh’s testimony on this issue, because
I think some of the examples he gives from Texas make this point
in a very specific and helpful way.

Energy 1s a big part of our National economy. As a result, it
would be very expensive to bring about major changes in the pat-
terns of energy production and use through tax incentives.

In other words, if we want to solve the oil import problem, we
want to solve the greenhouse gas problem, or we want to deal with
price volatility, it would not be an inexpensive endeavor.

Just to provide a little bit of information on this, an EIA study
showed that, in 1999, we were spending about $3 billion a year on
tax expenditures for energy. Now, $3 billion is a considerable
amount of money, at least in my calculations. But that is less than
half of one percent of energy expenditures for that year.

So I think the question that has to be raised, is how much can
be spent, and is that affordable? In this big engine of energy, which
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is such a big part of our economy, are we able to really move that
engine with a little bit of nibbling here and there?

Some might ask, “Well, what is the harm in passing tax incen-
tives that may not do much? After all, we might get some positive
results that are better than expected, or if we do not get results,
at least the tax expenditures will end up being relatively small.”

I think these are all good points, but I think the danger is look-
ing at tax incentives apart from other policy levers that might actu-
ally produce more predictable and extensive results. I would put on
the table here things like the renewable portfolio standard, CAFE
standards, appliance standards, the Strategic Petroleum Reserve.

One final note. Most of the energy strategies being proposed have
relatively little to do with the problem of price volatility. At some
point I think we need to look at a set of counter-cyclical policies
that might deal more directly with this issue.

Thank you, Mr. Chairman.

The CHAIRMAN. Well, thank you very much, Dr. Hakes.

[The prepared statement of Dr. Hakes appears in the appendix.]

The CHAIRMAN. Next, Mr. Hall.

STATEMENT OF DAVID S. HALL, ON BEHALF OF THE INDE-
PENDENT PETROLEUM ASSOCIATION OF AMERICA, TAFT,
CALIFORNIA

Mr. HALL. Thank you. Mr. Chairman and members of the com-
mittee, I am David Hall, Manager of Taxation for Berry Petroleum
Company of Taft, California, and a member of the Taxation Com-
mitf\(jf of the Independent Petroleum Association of America
(IPAA).

Today’s hearing examines the role of tax incentives in energy pol-
icy. To put this issue in perspective, we can turn to the National
Petroleum Council’s 1999 Natural Gas Study. This study concluded
that the U.S. demand for natural gas would increase by over 30
percent over the next 10 years.

In 1994, the National Petroleum Council conducted a study on
marginal wells, and concluded that Federal tax incentives were
needed to encourage operation of marginal wells.

The Federal Government and the tax code play a significant, if
not pivotal, factor in two areas: (1) access to capital and (2) access
to resource base.

Federal tax policy has historically played a substantial role in de-
veloping America’s oil and natural gas. But the converse is equally
true, such as the Windfall Profits Tax and the Alternative Min-
imum Tax that have sucked millions of dollars from the exploration
and production of oil and natural gas. These changes have discour-
aged capital from flowing towards this industry, and without cap-
ital the ultimate result is lower production.

Independent producers are now recovering from the low oil prices
of 1998 and 1999 that starved the industry of needed funds to
maintain existing production and to generate new production. A
Marginal Well Tax Credit could have an impact on the industry
during this same period.

In the near-term, there are a number of actions that can be
taken to increase domestic production. In fact, there has been a
wide agreement on these issues between both Republicans and
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Democrats, alike. These items include: (1) allowing of G&G costs
and expensing of delayed rental payments, (2) creation of the
counter-cyclical Marginal Well Tax Credit, (3) suspension or elimi-
nation of net income limitation on percentage depletion for mar-
ginal wells, and the 65 percent net overall taxable income limit on
percentage depletion, and (4) providing for an extended period for
net operating loss carry-backs.

Equally important, these changes must be crafted in such a man-
ner to ensure that AMT does not nullify the benefits that they
would create. The mistake of 1986 should not be repeated.

For the future, the country needs to look towards tax policies and
encourage domestic production. The AMT remains a constriction
which should be addressed. Some of the future focuses need to be
directed towards getting more out of existing resources, for exam-
ple, updating the Enhanced Oil Tax Recovery Credit for new tech-
nologies that have been developed in the last 20 years.

Equally significant, policies need to address encouraging more
new development. For example, the Section 29 credit for unconven-
tional fuels proved to be a strong inducement in developing new re-
sources, such as tar sands in California.

The question facing our nation is how to marshal the needed cap-
ital to develop our domestic resources? The 1999 Natural Gas
Study estimates that an additional $10 billion will be needed to be
invested annually in domestic production over the next 15 years to
meet the expected demand. One source is the capital market, but
it has yet to show a strong interest in the E&P industry, despite
the recent high prices of both commodities. The capital markets are
likely to focus their attention on large companies. So while some
large independents may derive some of their capital from these
markets, other independents will need to look elsewhere. There is
also no guarantee that such capital will go to domestic production.

The next source of capital will be from revenues generated from
higher production and higher prices. First, the magnitude of this
capital may be somewhat overstated because, just as prices for oil
and natural gas have increased, prices for drilling rigs and other
costs are also increasingly squeezing the capital that is available.
Second, the capital will also need to be directed to the most prom-
ising projects, so there is no guarantee that it will be invested do-
mestically. Third, the revenue will be reduced significantly by in-
come taxes.

The challenge, then, is to create a mechanism to direct capital
towards domestic production. One such approach would be to cre-
ate a “plowback” incentive that would apply to expenditures for do-
mestic oil and natural gas. This type of proposal would encourage
capital formation and the development of domestic wells provided
it was immediately beneficial. It would also address the compelling
need to improve natural gas supplies, as well as reduce the grow-
ing dependency on foreign oil. It must apply to both oil and natural
gas because they are inherently intertwined and often found to-
gether. A healthy domestic natural gas industry cannot exist with
a healthy comparable oil industry. IPAA has been evaluating two
approaches. The first, would be a deduction against the gross in-
come of wells drilled domestically. The second, would be an invest-
ment tax credit applied to domestic investment. One of these meth-
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ods could provide a substantial inflow of capital for domestic pro-
duction.

In conclusion, if Congress wants to see more domestic oil and
natural gas production it must recognize that the Federal tax poli-
cies play a critical role in whether capital will flow towards this in-
dustry and the production of these resources. There are immediate
actions that can, and should, be taken. The time is right, as the
nation is now seeking a more stable energy supply, and Congress
should act now.

Thank you very much, Mr. Chairman.

The CHAIRMAN. Thank you, Mr. Hall.

[The prepared statement of Mr. Hall appears in the appendix.]

The CHAIRMAN. Mr. Williams?

STATEMENT OF RONALD W. WILLIAMS, PRESIDENT, GARY-
WILLIAMS ENERGY CORPORATION, DENVER, CO

Mr. WiLLiAMS. Thank you. My name is Ron Williams. I am the
CEO of Gary-Williams Energy Corporation, a Denver-based oil re-
fining company. Our primary asset is a 50,000 barrel-per-day refin-
ery in Wynnewood, Oklahoma. We have 275 employees and fall
within the EPA’s small business refiner definition.

I speak today on behalf of an ad hoc coalition of 18 small refiners
which produce diesel fuel. Together, we provide about 4 percent of
the Nation’s diesel.

The EPA’s new diesel regulations created astringent sulfur
standard of 15 parts per million for on-road diesel, beginning in
June, 2006, a 97 percent reduction from the current 500 parts per
million standard.

We are not here to quarrel with the EPA’s clean air objectives.
We worked closely with the agency on this diesel sulfur rule, but
the EPA was unable to find ways to reduce the disproportionate
economic burdens on small refiners and they encouraged us to ad-
dress this issue with Congress.

In the absence of the tax assistance we are requesting today, our
alternatives will be either to dramatically cut back or cease produc-
tion of on-road diesel, or to go out of business altogether.

Existing U.S. refineries are operating at full sustainable capac-
ity. No new refinery has been built for almost 25 years. Historic
profit levels, new environmental regulations, and permitting re-
quirements do not support the enormous cost of building new facili-
ties. The new regulations will reduce the on-road diesel production.

A recent independent study projects a nationwide average short-
fall of more than 12 percent. If diesel production from small busi-
ness refiners is reduced or eliminated, supply shortages will be-
come even more acute. Small business refiners have long served to
maintain competition.

The Society of Independent Petroleum Marketers agrees. SIGMA,
whose members supply 28,000 retail outlets and employ 270,000
people, has told us that small refiners give them an important pric-
ing and supply advantage in their dealings with the major oil com-
panies.

Small business refiners also supply about 20 percent of the U.S.
military jet fuel. The impact of these regulations on small business
refiners will be substantial and disproportionate, as the EPA ac-
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knowledged. However, they were not able to offer small refiners
any assistance.

The distribution will not allow a phase-in, because we cannot
have multiple grades of diesel fuel in the marketplace. In our case,
we expect that the diesel sulfur capital costs for this project to be
over $45 million, about twice what we paid for the refinery.

In addition, our operating costs will increase $6—7 million per
year. To comply also with Tier II gasoline desulferization regula-
tions, our capital costs can total almost $80 million. Without assist-
ance, it is unlikely that those in this ad hoc coalition can make
these investments.

The coalition proposes an approach to meet our investment needs
which combine a provision to expense 75 percent of the capital
costs for these projects with an environmental tax credit which is
a production credit of five cents for each gallon of ultra- and low-
sulfur diesel fuel produced. This earned credit would be capped at
25 percent of the qualified capital costs.

It is important to note that small refiners do not have many of
the benefits enjoyed by the major diversified, integrated oil compa-
nies, such as access to capital and proprietary crude supplies.

We believe that the 75/25 approach would level the playing field
by reducing a small refiner’s capital expenditures by approximately
25 percent. We are aware that some members of this committee are
hesitant to endorse tax credits as a matter of principle. We under-
stand and appreciate that position.

All we can say, is after extensive exploration of alternatives, we
have not found any other approach that would allow us to comply
with these diesel sulfur regulations.

We seek this tax incentive to meet the government mandate set
forth by the EPA and to preserve small, but essential, players in
a critical segment of the economy. Let me emphasize that this tax
credit is an earned credit. Small business refiners will realize no
benefits unless we produce compliant fuel.

Thank you.

The CHAIRMAN. Thank you, Mr. Williams.

4 [The prepared statement of Mr. Williams appears in the appen-
ix.]
The CHAIRMAN. Professor Kammen?

STATEMENT OF DANIEL M. KAMMEN, DIRECTOR, RENEWABLE
AND APPROPRIATE ENERGY LABORATORY, ENERGY AND
RESOURCES GROUP, BERKELEY, CALIFORNIA

Professor KAMMEN. Thank you for the opportunity to speak
today. I am Daniel Kammen. I am professor of Energy in Society
at the University of California, Berkeley. I am also director of the
Renewable and Appropriate Energy Laboratory, and a professor of
Nuclear Engineering.

Today we are at a critical juncture where a number of renewable
energy options are becoming economic and could be economic in the
near future. We have the opportunity to build those markets and
to build energy diversity, a critical resource for America’s future.

I have got three simple messages which I think encapsulate
these features from my testimony today. One, is that the U.S. has
been on a research and development roller coaster for new tech-
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nologies for a number of years. The programs and funds for renew-
ables and energy efficiency have gone up and down frequently, and
those have generated a number of inefficiencies in the process.

Currently, the energy industry in the United States reinvests
less than a half a percent of its revenues into R&D, compared to
numbers over 12 percent for some of the more energetic sectors,
like biotechnology. That does not make sense, given how critical en-
ergy is for our future.

We have opportunities to make the research and development
programs longer term, more sustainable, and to provide better ac-
cess to markets for emerging technologies like wind, like biomass,
like fuel cells. That is a critical feature of what we can produce in
the long run.

Renewable energy and energy efficiency have been critical to our
economy, despite the fact that many people still perceive them to
be bit players. The changes in the U.S. economy in terms of energy
efficiency has, in fact, been the largest single change in the energy
economy over the last 25 years.

If we had not seen the roughly 30 percent increase in efficiency
in U.S. GDP production based on energy use, we would see our Na-
tional energy bill, which totals over %OO billion this year, being
over $900 billion.

So, energy efficiency has been a critical piece of the picture, and
renewables have the opportunity, if we support them, to also build
that sort of critical diversity in the U.S. energy supply to reduce
our dependence on foreign oil, et cetera.

The next critical piece of the picture is that we need to couple
measures that build energy development with measures that in-
crease the market for renewables, and to level the playing field so
that renewables can compete on an even basis.

The Production Tax Credit is an example of that, but there are
a number of others. Dr. Hakes mentioned a couple of the critical
ones early on, and I would like to highlight a few of the absolutely
central features that we could do.

Energy efficiency standards that set clear targets for medium-
and long-term changes in the energy mix are critical. Past pro-
grams like the Green Lights program, Energy Star, have been ones
where there have been a dramatic and sustained change in the
U.S. economy at remarkably low costs, in fact, in many cases, nega-
tive cost.

Another critical feature, would be tax incentives for clean vehi-
cles, hybrid vehicles, fuel cell powered vehicles, to transition the
U.S. fleet from a highly inefficient fleet right now to a much more
efficient fleet overall, dramatically reducing our dependence on for-
eign oil.

A critical feature of that would be to include analysis and an in-
crease of the CAFE standards, and particularly to close the SUV
loophole so that we can see a far more efficient vehicle fleet overall.

A third critical feature in building sustainable markets for new
energy technologies is the renewables portfolio standard, which
makes a great deal of sense in a variety of means.

The renewables portfolio standard would call for a fraction of en-
ergy to come from renewable sources, and critically to use the mar-
ket to help select those.
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With a renewable standard like Texas has instituted and has
seen a dramatic increase in the amount of renewables in Texas
based on that, and has done that far ahead of anticipated schedule,
once clear standards for the amount of renewable energy in the mix
and longer term were set forward.

A further feature of this process, is to look not, in fact, at the
costs for these programs, but for the benefits. It turns out that an
increasing number of studies are now indicating that, in fact, we
could significantly reduce dependence on foreign oil and gas and
build diversity in the U.S. market at an economic profit, not at a
cost.

One study which, for example, uses the Kyoto target to reduce
greenhouse gas emissions concludes the following. This is a study
which has now been widely accepted and is based on U.S. EPA and
DOE analysis, and from independent groups, and university groups
such as my own.

In this study, to reduce our emissions of greenhouse gases and
to reduce our dependence on foreign oil, the costs of a program to
achieve that modest standard would be roughly $30 billion a year.

The benefits, however, would account for roughly a $45 billion
savings in energy use, as we saw with efficiency in the last 25
years, a $45 billion per year benefit to the economy.

Then there would be a secondary effect, where the reduction in
our bill for energy causes additional economic benefits of roughly
$40 billion more, and then roughly a $5 billion additional benefit
due to meeting reduced environmental damage standards.

That takes a program that many people are touting as a cost to
the U.S. economy to one that could potentially be an economic ben-
efit on the order of $50-60 billion a year. That is good economic pol-
icy and tremendously good environmental policy.

I would like to conclude with that statement, but I look forward
to the chance to work with the committee to hopefully enact some
of these options. Thank you very much.

The CHAIRMAN. Well, thank you very much, Professor, for that
provocative statement. I appreciate it.

[The prepared statement of Professor Kammen appears in the
appendix.]

The CHAIRMAN. Mr. Singh?

STATEMENT OF VIRINDER SINGH, RESEARCH DIRECTOR,
RENEWABLE ENERGY POLICY PROJECT, WASHINGTON, DC

Mr. SINGH. Thank you, Chairman Baucus and members of the
committee. Thank you for inviting me to today’s hearing.

The Renewable Energy Policy Project is a nonprofit devoted to
educating both the public and key decision makers about renewable
energy policies, market trends, and technologies.

Today, I would like to make a number of points—I am being a
bit ambitious here—regarding renewable energy, and specifically a
Production Tax Credit. I will go through these points in detail,
now.

First, renewable energy is important to the United States. I do
not have too much time to go through all these values, but, in light
of Senator Graham’s comments, I would really like to emphasize
this key point.
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Renewable energy, fuel-free renewables such as wheat, solar, and
geothermal, appear to act very much like Treasury bills and per-
sonal, individual Americans’ investment portfolios, in this sense: it
might cost a bit more than stocks, for example. However, their vol-
atility is much less.

They play a very important role in insulating American con-
sumers from the wild price patterns we have seen in natural gas,
and in fluctuations in, for example, hydroelectric capacity.

Moving beyond that, the second point is that Production Tax
Credit, specifically, is very important for renewable energy. The
Production Tax Credit, which currently offers 1.5 cents per kilowatt
hour, or adjusted for inflation 1.7 cents per kilowatt hour, to wind,
closed-loop biomass facilities, and power plants fed by poultry lit-
ter, has played an important role in renewable energy develop-
ment, particularly by supporting the development of wind power.

I would like to mention, briefly, the example of Texas. Texas
passed the renewable portfolio standard which required its utilities
to put in 2,000 megawatts of new renewable energy facilities by
2009. In response, over half of the 2,000 megawatt total will be ful-
filled by the end of 2001, 8 years before the deadline for compli-
ance.

Now, the renewable portfolio standard is the main reason wind
is now prevalent in Texas, but the Production Tax Credit was es-
sential in influencing the timing of the $1 billion worth invested in
wind power in Texas over a 2.5-year period.

What that means, is that the PTC was very important to the
world of private capital, which in turn is essential for continued re-
newable energy development. But, as my next recommendation
states, the potentially short-lived wind boom in Texas is not nec-
essarily the best path for the orderly development of the renewable
energy in this region.

So my third observation, is that the Production Tax Credit
should be extended. A significant lesson for the history of renew-
able energy development is that sharp, policy-driven spikes in in-
vestment and business activity are not necessarily good for the in-
dustry. Ephemeral tax credits do not lead to the earnest expansion
of capital in overall industry capability.

Again, the current state of wind power development provides the
best example. Not only in Texas, but also in the Pacific Northwest
and in the Midwest, we are seeing a tremendous surge of wind
power coming on-line.

But what we are also seeing, is that firms that put in the wind
turbines are not able to add to their actual capacity of their oper-
ations because they fear that, once 2001 ends and therefore the
Production Tax Credit ends, they might have to face different eco-
nomics and they are worried about essentially laying off people and
losing that capacity that they built up over the last couple of years.

So what is happening, is that even though we are seeing a surge
in wind power development, we are actually seeing wind power
firms having to turn down certain jobs because they do not have
the capacity to do them.

They are actually rejecting offers to do some projects because
they are afraid about adding too much to their company, and then
seeing the Production Tax Credit end, and then seeing no business,
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or very little business, coming on-line afterwards. That is an unfor-
tunate thing to see, because the PTC can do a lot to really add to
industry capability.

Next, we see that, ideally, the Production Tax Credit should be
made permanent. I want to give a little bit of context for that.
Based upon REP’s interactions with the utility industry, and given
the volatility in the U.S. electricity market today, in particular in
the west, I expect that many renewable energy projects will
progress very slowly, for two reasons, and probably not surprising
reasons.

First, investors are awaiting the results of overlapping energy
policy deliberations at the State and Federal level. Second, project
developers must seek—in the case of big central station plants—
permission to site their plants and they need access to scarce trans-
mission lines.

Now, these two things are not unique to renewables. They are
also common to fossil fuel projects. What that means, is that we
will not see rapid renewable energy development over the next 2
years, even if you do have a Production Tax Credit in line.

Instead, I have heard from the wind industry, it will take 5
years; from the geothermal industry, similar periods of time. There-
fore, the extension of the tax credit should take into account the
real time it takes to put in an ambitious renewable energy project.

My fifth observation, is that the Production Tax Credit should be
expanded to other renewables. While we are seeing a surge in wind
power development right now, we have seen, historically, tremen-
dous price improvements in all the key renewable energy tech-
nologies, including geothermal, wind, solar, and biomass.

Again, just to step back, I am not talking about hydroelectric. We
do not typically work on hydroelectric issues and we certainly do
not want to preclude that from the overall considerations, but this
is what we specialize in.

Geothermal, wind, solar, and biomass have exceeded all pub-
lished price expectations over the last 25 years. According to a
study by five Federal labs, we shall see significant potential for all
these technologies in a whole variety of scenarios over the next 20
years. So, therefore, all technologies have tremendous possibility to
grow.

Just as important as the overall possibility to grow, different re-
gions have different renewable energy capabilities. A study we are
looking at in the South that we are pursuing finds that biomass is
by far the biggest renewable energy resource in the South, geo-
thermal energy potential is great in the west, wind power is at its
best throughout the middle of the United States. Making all these
technologies eligible for the PTC means that States throughout the
United States can benefit.

Extension should also consider expanding the definition of bio-
mass to move from energy crops to other biomass, such as urban
wood waste, agricultural residues, forest residues, which are all, in
fact, in many cases, cheaper than energy crops and can really ben-
efit from the Production Tax Credit.

My sixth point, is that support for public power is vital. I had
the pleasure of-
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The CHAIRMAN. Mr. Singh, I do not know how many points you
have. I am going to have to ask you to begin to wrap up.

Mr. SINGH. All right.

Support for public power is vital. A lot of public power agencies
are doing a lot in renewable energy, and we should not exclude
them. Finally, as has been mentioned before, other policies are es-
sential to advance renewables.

Thank you for allowing me to go a little bit over.

The CHAIRMAN. Thank you. No problem. Thank you very much.

[The prepared statement of Mr. Singh appears in the appendix.]

The CHAIRMAN. I guess the fundamental question I have, is to
what degree, and where, and how long, do tax credits, deductions,
and tax expenditures work? Dr. Hakes, you pointed out that, what,
less than half a percent of the cost of producing energy—I do not
know what terms you used—is tax expenditures. Something along
those lines.

Dr. HAKES. Expenditures for energy. It would only be half a per-
cent.

The CHAIRMAN. That is not a lot. It is on the margin. It is some-
thing, but it is not a lot. I think, essentially, most people would
agree that the basic problem we have is the price set by OPEC, and
how OPEC kind of plays us like a violin.

When OPEC’s prices when up there were capital expenditures,
then when it went down again, it makes it difficult. So, there is
some volatility caused by OPEC, as well as some volatility caused
by the duration of these tax expenditures.

But some of you have testified very eloquently and powerfully
about the need for some tax credits, extending the production tax
credit, for example. Some have sort of suggested that maybe, on the
margin, they have worked a little on these tax expenditures. But
it is really, if we are honest with ourselves, only on the margin.

So my basic question, and I would like to get, if we can, some
agreement here, is whether, how much, and where do credits, de-
ductions, exclusions, et cetera make a difference if we are going to
meet some of our energy needs?

Do you want to start, Dr. Hakes?

Dr. HAKES. It seems to me that where the incentives can play the
biggest role is where they are leveraging other policies. For in-
stance, if you were to increase the standards for automobile effi-
ciency and SUV efficiency, that obviously would be something that
the industry would have to work on, consumers would have to work
on.
One of the things that might be done, would be to offer a tax
credit for hybrid cars and fuel cell cars, which I think are more dif-
ficult, as a way of helping them meet that tougher standard.

That way you avoid the problem of giving an incentive to build
a very efficient car that just allows a less efficient car to be built
into the overall average, and so you really have not achieved much
of your National goal.

So it seems to me that if these tax incentives could be leveraged
with other policies or very carefully targeted towards what the real
problems are. If volatility is a problem, it seems to me that having
a cap on a small refiner based on a daily average, does not make
a lot of sense.
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So there might be places where you can find you are leveraging
another policy or you are really dealing with this problem of vola-
tility, where you might get a fairly big bang for your buck.

But if you are going to solve the import problem, or you are going
to solve the greenhouse gas problem, or eliminate price volatility,
those are very expensive things to do, in my judgment.

The CHAIRMAN. Mr. Hall?

Mr. HALL. Thank you. I think tax credits help out a lot in allow-
ing the producer to continue operation. Most of the cash-flows from
your small, independent producers come from the cash-flow of the
prices they receive for their oil, so it (credit) allows them to rein-
vest that money and continue the operations.

I talked to one of the producers the other day that produces tar
sands, and they receive Section 29 credit. They have to steam the
tar sand, so the cost is very high. It is very operational-intense.
There are a lot of cost factors involved in extracting the oil.

Without the credits, they would not be able to continue to
produce oil from tar sands. Our oil is 13-degree viscosity, which is
like maple syrup. Theirs is eight degrees, which means it is truly
a tar sand. So, without credits, they would not be able to operate
at all. In most cases, credits are very beneficial to producers allow-
ing them to continue their operations.

But in some cases, the problem we have with credits is Alter-
native Minimum Tax. We can have a credit, but you cannot nec-
essarily monetize it back and put it back (convert it to cash) into
production for drilling again. If you have Alternative Minimum
Tax, it prevents you from utilizing the credit.

The CHAIRMAN. Thank you. I have not got a lot of time here.

Mr. HALL. Thank you.

The CHAIRMAN. Mr. Williams?

Mr. WiLLIAMS. Thank you, Senator.

As to the refining industry, with their increased environmental
regulations over the years, which most of us really do not have any
problem with, we think they have all been good in public, we have
really seen a major reduction in capacity in the industry.

I think over the last 15 years we have lost about a million bar-
rels of refining capacity. In the last 2 years, we have seen periods
where we have genuinely not been able to supply our Nation’s
needs.

With the added investment that the industry as a whole is going
to have to spend, about $8-9 billion for the majors and the small
refiners, the small refiners alone are looking at about $300 million.

The CHAIRMAN. So you do not quarrel with the air and environ-
mental standards, per say. You are just trying to find some way
to deal with them so that you can stay alive and produce.

Mr. WiLLiaAMS. Well, I would have to be honest and say we quar-
reled for a while when they were promulgating the regulations, but
we found that we could not accomplish anything.

The CHAIRMAN. But you are not advocating that we repeal those.

Mr. WiLLIAMS. No. Absolutely not.

The CHAIRMAN. Or that the Congress roll them back.

Mr. WiLLiaMS. No. Absolutely not. No. We think we just need to
find a way to deal with them.
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The CHAIRMAN. I am sorry. I have got to go overboard just a lit-
tle bit here.

Professor Kammen?

Professor KAMMEN. Sure. I would argue that the tax credits are,
in fact, critical for new technologies, to build new markets. So we
see, for example, the Production Tax Credit for wind has contrib-
uted to a dramatic increase in capacity. In fact, wind is now in-
creasing by around 25 percent new capacity each year. That is a
dramatic increase. We have seen similar ramp- ups in other areas.

So the technologies that are at the margin, not quite economic
but close to it, are, in fact, the areas where those funds are lever-
aged the most. Renewables and energy efficiency typically are pri-
marily up-front costs, with no fuel costs.

So, those credits initially to get things rolling, often coupled with
sustained research and development programs, provide the best
combination of technology push and market pull to build that en-
ergy diversity. So I think, actually, they are critical and that they
make the most sense in areas where we see these emerging tech-
nologies.

The CHAIRMAN. All right.

Mr. Singh?

Mr. SINGH. The only thing I would add, is that it is interesting
in the Pacific Northwest. Right now, we are seeing utilities such as
Bonneville Power Administration and Pacificor actually trying to
do wind power because it makes economic sense.

The Production Tax Credit adds just that sweetener so that wind
power can actually be cheaper than natural gas at this point, and
given some scenarios of natural gas prices in the future.

So, we are seeing the PTC play a very important role in affecting
the economics of wind versus natural gas in the northwest, which
is catalyzing wind development.

The CHAIRMAN. Well, both of you just said the magic words. In
today’s Wall Street Journal, maybe you saw it, this is a photograph
of Earl Oldperson. He was the one- time chief of the Blackfeet
Tribe and has been very active. Anyway, this is touting the benefits
of wind power. They hope to produce about 66 megawatts in a cou-
ple of years.

It 1s kind of ironic, because they had a much larger
reservationthey are up in the Rockies-but they were pushed back.
Now there is a lot of wind. There always has been a lot of wind,
but they are utilizing the wind now and it has helped to make this
work. Bonneville is working on the agreement with them.

I intend to explore this a little bit further. We are going to have
field hearings, and I hope at that time we can explore it further.
Thank you very much.

Senator Grassley?

Senator GRASSLEY. Thank you, Mr. Chairman.

Mr. Singh, those of us from rural America are always interested
in how we can have economic development in rural America, par-
ticularly because of the loss of population and the decline of farm
income and the number of farmers.

You mentioned in your testimony that renewable energy projects
offer substantial economic development, as well as new jobs. Do
you have examples of those economic benefits? More importantly,
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do you have estimates of the revenues that you think renewable
projects could generate?

Mr. SINGH. Senator Grassley, renewables provide revenues for
rural communities and landowners, and they provide jobs in a
whole range of activities from manufacturing to the installation
and construction of renewable projects.

One study that REP completed found that, if you did 10,000
megawatts of wind in the United States, that would generate about
$8 billion in revenues. On a more micro scale, a wind turbine
hosted by a rancher or a farmer can generate $2,000 a year in reve-
nues for that farmer. It is a fantastic cash crop that is really a big
driver for development throughout the Midwest, including Iowa.

Biomass is another example. You can grow biomass crops on
marginal farmland and it can help provide revenues to farmers
who are threatened with maybe having to close down their farms.
So, we do see some fantastic synergies between renewables and
revenue generation, and job creation.

Senator GRASSLEY. We have an example of biomass, the
switchgrass project, in conjunction with Alliant Electricity in
Southeastern Iowa, as well.

Let me follow up with a question that is a little bit different. Sev-
eral of our witnesses today discussed the volatility of the U.S. elec-
tric market. Could you estimate the number of renewable energy
projects that we would need to help the Nation stabilize the elec-
tricity market, and would extending the Production Tax Credit con-
tribute to that stability?

Mr. SINGH. Well, again, based upon what we are seeing in the
market in places like the Northwest, and given the qualities of
fuel-free renewables to have tremendous price stability, I think the
interaction between the Production Tax Credit and market trends
and policy trends in renewables will mean that the PTC will con-
tribute to greater price stability, especially given what we are see-
ing in natural gas markets and hydroelectric capacity today.

Senator GRASSLEY. You have had an opportunity, I think, to
study the Sheraton Valley project that I just referred to as
switchgrass. Would you discuss that co- firing and biomass as a
part of a way of helping both farmers as well as the energy situa-
tion?

Mr. SINGH. Well, the Sheraton Valley project involves growing
switchgrass on farmlands, and that is providing benefits, not only
revenue benefits to the farmers, but, interestingly, soil benefits and
environmental benefits. So, it is providing revenues and environ-
mental benefits.

The great thing about co-firing, from what we see, is that it is
very low capital cost. You are using existing an coal power plant
and feeding biomass into that power plant. Usually between 5 and
10 percent of the heat input of that coal plant is biomass.

You are not building a whole new power plant to use the bio-
mass, which means that co-firing is perhaps the cheapest biomass
option we have in the country today.

There are a couple of technical issues that people are wrestling
with. But, really, we have seen some great successes that have
overcome those technical issues involving just different ways of
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thinking about how to manage a coal plant. When those are done,
you can see biomass taking off through co-firing.

Senator GRASSLEY. Yes. What about this extending to municipal
utilities and cooperatives that we have so much of in the Midwest,
and particularly in rural America through the rural electric co-
operatives?

Mr. SINGH. Well, for example, the American Public Power Asso-
ciation has talked about the idea of a tradable tax credit, whereby
public power entities can actually sell tax credits to entities that
are taxed, and, therefore, get some of that revenue and capture
some of that benefit so they can do renewable energy.

I think the importance of that is you are seeing a lot of public
power agencies doing renewable energy: the Cosby Electric Associa-
tion in Alaska doing wind power; in California, Sacramento and
L.A. municipal districts are leading the charge of renewable energy
development; even tribal entities, such as the Rosebud Sioux, doing
wind power.

So, I think it is important to make sure that those entities are
taken into consideration, because they are an important part of re-
newable energy development.

Senator GRASSLEY. Professor Kammen, taking off from where you
were talking about leveling the playing field for renewables, how
would you rank the Senate’s choices, particularly through the Tax
Code, or even if you would recommend other techniques for leveling
the playing field?

Professor KAMMEN. There are a couple of features. I mean, it is
certainly the case that with technologies, as I said, that are near
economic or are right at the threshold now, like wind is, that the
Production Tax Credit is a critical feature.

It is also critical, though, to marry that with opening up the mar-
kets. California has been an example where we have seen renew-
able facilities, the so-called qualified facilities, going on- and offline
due to real instability and insecurity in the market.

So building a share of the market for these technologies to com-
pete in has been a critical part of the picture. The renewables port-
folio standard is one way to do that.

California, for example, has averted several days of blackouts al-
ready because of wind capacity that has been on-line, and the sum-
mer shortfall in California could be alleviated by bringing on wind
capacity, which has already been seen by State and by private
groups as economically viable. So, building those technologies into
the market is one way to do what you are asking for, to marry
these technologies in.

Senator GRASSLEY. Thank you, Mr. Chairman.

The CHAIRMAN. Thank you very much, Senator.

Senator Bingaman?

Senator BINGAMAN. Thank you very much.

I appreciate all of the witnesses and the very good testimony.

Professor Kammen, let me ask you, first. I am concerned, and I
think the Chairman mentioned this concern, too, that we not enact
tax incentives that will essentially give people taxpayer funds to do
what they would otherwise would have done at any rate.

Now, if wind is the most efficient and the lowest-cost power we
can produce, why is it so incumbent upon us to continue with more
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tax credits for wind, either investment tax credits to construct wind
power facilities, or production tax credits?

Professor KAMMEN. That is a great question. Thank you for it.

There are a couple of features to that. One, is that wind is cur-
rently competitive because of the tax credit. It is not something
that is in all areas-there are individual spots where it is highly
competitive-overall to build enough of a market so that they can
compete. We need the tax credit to continue at least long enough
to get a couple of product generations into place.

Senator BINGAMAN. Let me just interrupt there. I want to avoid
the circumstance that we got into with solar before, where we put
in a tax credit to encourage use of a technology that, then when
the tax credit went away, most of the activity went away.

Now, how do we ensure that we do not have an artificial prop
Which‘; as soon as we take away the tax credit, the thing goes away
again?

Professor KAMMEN. The way to achieve that, is to provide clear
signals as for duration of credits, but also, critically, to marry that
with programs to build their market niche.

So the problems with the solar credits before, is this was done
at a time when solar was not economic. There was no reasonable
prospect for it to be near-term economically viable.

Right now, we are seeing that situation changing so that, given
enough time for the market share to expand, for production costs
to come down, they will then be competitive. So the feature that
is useful here is to marry these programs with features that phase-
out credits once technologies become competitive. For the first time
in our history, we are at that point.

Senator BINGAMAN. You think wind energy will be competitive.
For example, you say here that you support a 30 percent invest-
ment tax credit being proposed for small, 75-kilowatt or below,
wind power systems.

Now, you believe that if we provide that 30 percent investment
tax credit, that that then becomes competitive?

Professor KAMMEN. In fact, we are seeing exactly that. The cost
for wind turbines have fallen dramatically. In fact, this learning
curve process, where, roughly, each time you double the capacity
of the production, we see about a 20 percent drop in the cost of that
technology.

So wind is on what we are calling the steep part of this learning
curve now, where costs are dramatically falling. Solar is also seeing
it. Fuel cells are just beginning to see those drops. So, those are
the technologies that you want to support, so that is why that tax
credit makes great sense, to help build that energy diversity.

Senator BINGAMAN. I guess another question I have got from
your testimony, is this Federal renewable portfolio standard. We
have a concern, I guess, that the renewable portfolio standards that
exist, or the one that was referred to by Mr. Singh in Texas, and
other places, those are at the State level.

Now, how do you believe the Federal Government can most use-
fully accomplish something like a renewable portfolio standard? I
mean, there is a lot of resistance to the Federal Government com-
ing in and overlaying some mandate on States in this kind of an
area.
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Professor KAMMEN. Well, in fact, I believe there are two things
that the Federal Government can do. One, is to enact an initially
small renewable portfolio standard, and then consider how to ramp
it up. So, for example, I propose initially a 2-percent standard that
would then ramp up.

In fact, each time we have instituted these sorts of standards we
have discovered that the cost of renewable energy, and critically
the cost of energy efficiency, have been low-cost or negative cost.

A large range of programs have demonstrated that, for example,
compact fluorescent lighting, a whole variety of things have shown
that, once we get the ball rolling for these new technologies, their
costs drop quickly and, in fact, we discover a variety of savings.
That is why it makes sense to enact an RPS now, experiment with
it, ramp it up, but it is critical to send that initial signal.

Senator BINGAMAN. Mr. Singh, did you have any thoughts on
that same problem of what role the Federal Government can use-
fully play in this idea of a renewable portfolio standard, or to what
extent should the States be encouraged, or things we can do that
incentivize States, to do what Texas has done?

Mr. SINGH. It is a very tricky issue. There is a definite tension
between State and Federal.

One of the biggest issues facing renewables, just like other power
plants, is transmission issues. That really does get into thorny
issue regarding, what can States do and what can the Federal Gov-
ernment do.

I am not an expert on what FIRC can do, but something that the
Federal Government can do to encourage transmission and to en-
sure that renewables get fairly treated in transmission policy, I
think, will be very important, apart from things like the renewable
portfolio standard.

Those are real infrastructural-enabling efforts that would help
all types of projects, with or without the RPS. But the RPS does
seem to be very important, too.

Senator BINGAMAN. My time is up, Mr. Chairman.

The CHAIRMAN. Thank you very much, Senator.

Senator Graham?

Senator GRAHAM. Thank you, Mr. Chairman.

Dr. Hakes, in your opening statement you cited three specific
problems. The third of those, was wild price swings. Could you
elaborate on what you think are the causes of those wild price
swings, and what might be some of the remedies?

Dr. HAKES. Well, I think the current high prices are the result
of 1999’s low prices, where a lot of people could not make enough
money to cover their costs, so drilling stopped and OPEC got re-
newed discipline, so production did not keep up with demand. Now
we will probably at some point over-produce oil and gas and have
another swing down.

So I think it is partly that energy behaves like the commodities
market, like corn or cotton. Also, you have OPEC out there with
more discipline than it has had before who is able to, at least for
some period of time, dictate to the world market.

I personally think we need to get consumers concerned about low
prices when producers cannot make money, and we have got to get
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producers concerned about high prices when consumers cannot
budget for energy.

One way of dealing with this, and this is a somewhat new idea,
but take the Strategic Petroleum Reserve, and when the prices are
going through the floor and companies are going out of business,
bu}}; p}r;oduct for the Strategic Petroleum Reserve, then sell when it
is high.

Now, a lot of people do not like that. In recent years, there have
been a lot of arguments on both sides that we should save this only
for very, very special occasions. But I think, through trading, we
would actually be able to buildup the reserve at no cost to the
Treasury over time.

We got a false sense of security out of the Persian Gulf War, be-
cause Saudi Arabia was able to come in and immediately replace
Kuwaiti and Iraqi production. We cannot count on that always
being the case. Therefore, I would like to see the Strategic Petro-
leum Reserve back as a major part of U.S. energy strategy.

Senator GRAHAM. Do any other members of the panel have a
comment on the issue of how to suppress wild price swings?

Professor KAMMEN. I think that the most critical feature to do
that is actually to diversify the energy supply and to provide mar-
ket access and entry for new technologies that can broaden this
out.

As you mentioned in your earlier statement, we are now more
dependent on imported oil than we were during the OPEC oil cri-
sis. That is an absurd situation, given the U.S. remarkable re-
source of wind, of biomass, of solar, and building those energy mar-
kets is, in fact, the critical feature. That can be done by things like
the renewable portfolio standard.

I believe, also, vehicle-based things, like a higher CAFE standard
with credits for clean vehicles, hybrids, fuel cell vehicles, in time,
are ways to buildup our capacity to build clean energy technologies
that would then add to this diversity. Those would significantly
bring down the volatility question with the energy costs.

Senator GRAHAM. Yes. Mr. Williams?

Mr. WiLLIAMS. As I said in my testimony, Senator, we are pre-
dicting-and it is fairly uniform within the industry-that beginning
in 2006, we are going to see retail energy prices increase dramati-
cally with respect to gasoline and diesel fuel. That is just going to
be because of a lack of refining capacity.

As our economy grows, the ability to feed that is not going to in-
crease. We are all supportive of all of the alternatives that we can
develop in this country, and feel that they should certainly move
ahead with all haste.

But we have a fairly substantial period of time before we can get
these to scale. So, in the meantime, we are going to be facing some
shortages based on just a lack of refining capacity.

Senator GRAHAM. We have talked about one remedy, a new con-
cept of what the Strategic Oil Reserve should be. Another, is in-
creasing the diversity of sources. Then you raised the issue of see-
ing ctlhat our traditional sources continue to expand as demand ex-
pands.

Refining petroleum into various gasoline and diesel products is
essentially a private sector activity. Why have we fallen behind in
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our refinery capacity? Why has the private sector not, because it
is in its economic interests, expanded the capacity to meet expecta-
tions of expanding demand?

Mr. WiLLiaMS. Well, a lot of it is because of cost. Over the last
several years, there has been significant de-bottlenecking, which
has helped us increase our capacity on a fairly small annual basis.
But the industry has really gone to the limit of that.

The cost of building new refineries, frankly, is prohibitive. The
annual rate of return on replacement cost is probably somewhere
down around two to 3 percent. For example, our refinery in Okla-
homa produces 50,000 barrels a day. It is one of the smaller refin-
eries in the country that is economic.

But the replacement cost on that facility, today, would be some-
where between $500 million and $600 million. That is on a refinery
that averages less than $10 million a year earnings on an annual
basis. If you take that and multiply that times any factory you
want, you still end up with the same economic benefits. It is a very
expensive proposition.

Senator BINGAMAN. Thank you, Mr. Chairman.

The CHAIRMAN. Thank you very much, Senator.

Senator Murkowski?

Senator MURKOWSKI. Thank you very much.

It is kind of, I guess, revealing, and to a degree frustrating, for
me to listen to the emphasis on renewables, which are important,
but consist of such a small percentage of the energy we consume.

Now, we have been talking about renewables for a long time.
That chart I referred to over there, back in 1992, emphasized re-
newables, probably with the same intensity that the conversation
has addressed today.

We expended about $6 billion on renewables. It has been worth
the effort. But the contribution is still less than 4 percent. Now,
that is just harsh reality.

As we address energy, I think, realistically you have to separate
the hydrocarbon oil, which is what America and the world moves
on, from the other sources of energy, which are specifically for
power generation.

Whether we have coal, nuclear, or hydroelectric, we do not move
America or the world. We move it on oil. We do not have the tech-
nology developed to any significant degree to relieve ourselves of
that, so we are going to be faced with the reality, in the interim
future, at least, until we get some major breakthroughs of hydro-
gen or something else, on oil. We become more vulnerable all the
time.

Now, Mr. Williams has indicated why the refining industry is not
increasing its capacity. Dr. Hakes makes the point of the Strategic
Petroleum Reserve. But how quickly we forget our last experiment
when, under the previous administration, we had a crisis with
heating oil.

The Secretary of Energy proposed relief by pulling 30 million
barrels out of SPRO. Do you know what we found? We found it did
not work because we did not have the refining capacity in this
country. So all we did, was offset what we import.

What did we accomplish? What did we learn? Apparently, noth-
ing. We got about three million barrels of heating oil into the mar-
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ket, after all the folderol associated with this, as a great relief, a
great relief valve.

We had some SPRO sales back in 1991 and we did another one
in 1996. We bought high and sold low. We lost about $420 million.
Is that right, Mr. Hall? You are shaking your head.

Mr. HALL. That is correct.

Senator MURKOWSKI. So I think, with the government’s record of
doing business and making money for the taxpayers, I do not have
a great deal of confidence, Dr. Hakes, in the government’s ability
to address SPRO in such a manner that we are going to make any
money on it.

But my question to you gentlemen is, let us focus in where the
crisis is. We have lots of alternatives for generating power, but we
do not for moving America. Are we simply going to be satisfied to
increase our dependence on imports, or is it in the interest of our
national security to try and decrease it?

To decrease it, you can only do it by recognizing that you are
going to depend on domestic exploration here in the United States.
Then the question is, do we have the technology to do it safely?
What is the environmental risk?

One of the things that continues to amaze me, is the lack of any
conscious awareness of where our oil comes from. We are importing
56, 57 percent. But do we give a damn whether it comes from a
scorchedearth oil field over someplace in the Mideast? We do not
even consciously address it. All we want is the oil.

But when it comes to domestic production, do we have the capa-
bility, the technology, the oversight with the EPA and our State
regulations to do it right? Certainly, we do. But we can do it better.

Mr. Hall and Mr. Williams, you are out there in the real world.
Now, what is the answer to America’s transportation vulnerability,
or is it simply more imports?

Mr. HALL. In my testimony I talked about two items, the
counter-cyclical measures which maintain existing production, but
I also talked about the fact of a “plowback” credit. Its intent is to
bring in new capital into the industry. We have had a hard time
br(ilnging capital in which does the drilling, which is what we need
today.

Senator MURKOWSKI. Well, you have got plenty of capital with
the large oil companies.

Mr. HALL. With the smaller ones, it is very difficult to do.

Senator MURKOWSKI. We need a cap, I suppose, a floor and a
ceiling, on stripper wells, as an example.

Mr. HALL. That would help, yes.

Senator MURKOWSKI. That is in this legislation.

Mr. HALL. That is correct.

Senator MURKOWSKI. Mr. Williams, do you have a comment-my
time is almost up-on this predicament, the reality that America
moves on 0il? We are becoming more dependent and, therefore, the
vulnerability of this country is at risk.

Mr. WiLLIAMS. As I said, we are facing an upcoming product
shortage in this country. When you trace the history of it, it is
going to be because we have enacted tougher and tougher environ-
mental standards on the making of those fuels over the years,
which I said before is fine, and we all agree.
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But we need to acknowledge the consequences of that. There has
to be a lot of capital invested in the infrastructure of our country
on the refining side in order to ensure supply in the future.

Senator MURKOWSKI. I agree with you on that. My time is up,
but I want to recognize that reality. The concern over domestic ex-
ploration and development is environmental concern.

Now, there is a radical environmental group out there that does
not want anything to happen on public land, then there are the re-
alists. But can we develop domestically in a manner that is com-
patible with our legitimate concerns over the environment and ecol-
ogy? Do we have the technology to do it safely, or is the risk too
high?

Mr. WiLLIAMS. I think we have the technology to do a lot of it
safely. I think the question is going to be, ultimately, how self-suffi-
cient can we be. That is going to be a supply demand issue.

Senator MURKOWSKI. Can we do it safely, gentlemen?

Professor KAMMEN. Absolutely, we can do it safely.

In fact, to address your question about that and renewables, re-
newables are a small percentage today because we have had poli-
cies in effect that limited their ability to enter the market.

The CHAIRMAN. What I would like to do here, is we are going to
address his question a few minutes later. But Senator Lincoln is
next, and I would like to give her time.

Senator MURKOWSKI. I assume your answer is yes.

Professor KAMMEN. The answer is yes. In fact, CAFE is a critical
feature of that answer.

The CHAIRMAN. All right. I want to explore this. It is a very good
point and I want to explore it a little bit later.

Senator Lincoln?

Senator LINCOLN. Thank you, Mr. Chairman.

I am certainly glad that this hearing focuses on both the supply
and the demand for energy. We certainly cannot approach one
without the other, and these issues are going to be forever linked.
We just have to be vigilant on both fronts.

With refiners in this country operating at around about 95 per-
cent of capacity-I believe that is the average, is that correct?

Mr. WILLIAMS. Yes.

Senator LINCOLN. We must work toward the goal of increasing
our refining capacity.

We must also reduce our demand on our energy and resources
and pursue some of the more efficient technologies in industry and
in our personal lives. That always kind of hits close to home when
we start figuring out that there is a lot we can all do individually
that we are not.

Increasing production and refining are important and necessary,
but conservation is the only thing that we can do that has an im-
mediate impact. Obviously, the things that we talk about in terms
of refining production, all of those, are going to take a considerable
amount of more time in terms of producing results. Conservation
does have an immediate impact, if we act on it quickly, on the en-
ergy that is available in this country.

One of the things I have been worked on, S. 686, the Resource
Efficient Tax Incentive Act of 2001, which is a tax incentive that
can play a crucial role in offsetting the high initial manufacturing
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costs of new technologies. One of the solutions to the Nation’s grow-
ing energy crisis, I think, must be to use more energy-efficient ap-
pliances in our homes, and certainly in industry.

Now, the use of high-efficiency appliances in our homes will not
solve all of our energy crisis, but it is certainly a positive way that
every family can reduce its individual energy bills.

I have been trying to practice a little bit of that in my own home
as an encouragement. We, as a country, can achieve our energy ef-
ficiency and environmental goals if we all work more toward that
end.

As Professor Kammen, I think, correctly pointed out in his testi-
mony, new technologies may never be manufactured on a large
scale or widely used due to their initial high cost and incentives
can help manufacturers offset the high first cost premium for new
technologies.

I would like to ask a question to Professor KAMMEN. I know you
discussed it somewhat in your testimony, but maybe you would like
to expand for us a bit on why manufacturers’ tax credits are nec-
essary for new technologies as opposed to just a consumer tax cred-
it for the purchase of these new technologies.

Professor KAMMEN. The critical feature for new technologies has
been that the initial costs are quite high, as you mentioned. Par-
ticularly for renewable technologies, almost all the cost is capital.
There are very little fuel costs, often, by definition.

So credits for people doing research and development, for exam-
ple, an R&D tax credit, and for producers, it is critical so they can
then build enough market share.

I mentioned earlier on this feature where, when technologies can
get rolling, we see this learning curve effect, where a critical fea-
ture is that if you can build market share and double, and double
again the number of units produced of everything from solar pan-
els, to fuel cells, to whatever else, we see steady declines in cost,
often at a level of 20 percent for each doubling.

That means the technologies that are new, that have not gone
through a lot of these doublings, are the ones where that has the
biggest bite for your buck.

So, getting that side to get companies to enter into the business
and to be able to produce technologies, then coupled with demand
pull, that combination works and works dramatically well.

Senator LINCOLN. We heard some of that from the automobile in-
dustry yesterday. Certainly, it is hard to give a consumer a tax
credit if there is not an appliance out there for them to buy.

Professor KAMMEN. Well, if I could follow on that, briefly. An in-
teresting feature for vehicles has been that we have seen dramatic
improvements in vehicles based on what the customer demand has
been. The customer has demanded more services for cars that have
more horsepower and all kinds of internal appliances. You can now
watch movies in your minivans and SUVs.

That innovation has gone into better comfort, but has not gone
into better fuel efficiency as much. If we had standards that set out
better fuel efficiency, like the higher CAFE standard, that would
encourage that innovation to go into those areas that would dra-
matically decrease our fossil fuel demand.
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Senator Murkowski mentioned this problem of, oil moves Amer-
ica. Oil does move America, but we can dramatically cut down the
amount we use. The fact that our corporate fuel efficiency is abys-
mally low has been a policy choice. We have chosen not to ramp
those standards up with a long enough lead time so the companies
can respond to that and make good economic choices.

But we could effectively double our fuel efficiency of the fleet
over, probably, a decade. That would dramatically change the argu-
ments for whether we need to explore, whether we need to open en-
vironmentally sensitive areas for short-term gains when we could
achieve that at low cost through other means.

Senator LINCOLN. We could certainly probably set a better exam-
ple from the Federal Government’s standpoint, too.

Professor KAMMEN. Well, in fact, for the Federal fleet, it is a
great place to begin.

Senator LINCOLN. Exactly.

Professor KAMMEN. It could do a great amount of work there.

Senator LINCOLN. Exactly. Thank you.

I know that Senator Graham has talked some about the refinery
capacity and where we could be improving there. I know Dr. Hakes
has touched on some of this before in previous discussions, but
would just like to give you an opportunity to be a little bit more
specific in terms of what, specifically, can be done to increase our
refgin%ry capacity and production in this country. Anybody, spe-
cifics?

Mr. WiLLiaMS. Well, I think the first thing, Senator, that we
need to do is make sure that we do not close any more efficient fa-
cilities that exist today. That is what I was addressing earlier in
terms of the financial difficulties that surround at least the small
refiners as to implementing the new de-sulferization rules and reg-
ulations, with which nobody disagrees, but the reality is, it is a
huge financial commitment and at this point there is no guarantee
of a pay-back. There never has been, so there is no reason why
anybody would expect it or ask for it. But to preserve what we have
in terms of the refining capacity in this country, it would be a great
start.

Senator LINCOLN. For the small refiners.

Mr. WILLIAMS. Yes.

Senator LINCOLN. Small, large, existing, upstarts, anything.

Mr. WiLLiaMS. All of the above.

Senator LINCOLN. Great.

Thank you.

The CHAIRMAN. Thank you, Senator.

This is the Finance Committee. We have jurisdiction over taxes,
tax credits, and so forth. Earlier, we heard a little bit, if not ten-
sion, at least, the question of how much with respect to conven-
tional versus renewable, and I think it is an honest question. The
real question, to me, is how do we begin to answer that? Clearly,
we want to make ourselves less dependent. We would like to have
energy cost less, have energy costs be less of a component of our
economy so we can just do more and do it better.

Conventional energy, as Senator Murkowski pointed out, is the
big enchilada today and it may be for the indefinite future. Now
we also have renewables. He pointed out, this is an oil-driven econ-
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omy, a carbon- based economy. So, why all this talk here today
about renewables? Really, that is just a very small part of the
equation in terms of today’s consumption.

So I wonder if all five of you could kind of just sit back a little
bit and talk about, it is not really a tradeoff, but maybe they are
complementary to each other, some way we could honestly just ad-
dress that basic question.

Some, I think, are shifting away from conventional to renew-
ables. Others might say, renewables are pie in the sky, just a lot
of academic fluff stuff, and is not really part of the solution.

Dr. Hakes?

Dr. HAKES. I think I am slightly less bullish on renewables, the
economics of renewables, than some of the panel members. For in-
stance, I think we do have to remember that solar and wind are
intermittent power, so they do not necessarily deal with your ca-
pacity problem, because you have got to have another plant out
there to run when they are not running.

The CHAIRMAN. I am sorry for interrupting you. I guess what I
am really asking, is how far do we push with tax credits, tax ex-
penditures, and where do we draw the line with respect to conven-
tional and renewables? What is the proportion?

Dr. HAKES. I think that you want to, at this point, slant the
game in favor of renewables, for a couple of reasons. One, is wind,
for instance, is a very good hedge against natural gas prices.

I mean, the biggest thing that is going to determine the future
of wind is not the advances of wind technology, which are already
pretty substantial, it is the future price of natural gas against
which it competes.

So I would certainly like to have a strong wind industry out
there to kind of hedge the future a little bit and give us more op-
tions for the future, and that will probably require some financial
assistance, or some sort of mandate, like the renewables portfolio
standard.

I think the other thing, is I have testified before the Congress
previously on the climate change issue and suggested that, if we
move boldly to reduce greenhouse gas emissions, that it is going to
be very expensive. It is definitely going to be very expensive if we
do not do anything in the short term to try to get options like re-
newables out there and tested more in the market.

Now, I am not saying a person has to have made a decision
whether climate change is an issue, but I think if you are trying
to manage your risks down the road and want to make sure that
you do not face this tension between the economy and dealing with
that issue, you are going to have to have some moderately to fairly
strong measures in between that give us options like renewables
that can be played at that point.

Right now, I do not think we are moving fast enough to have
that option out there. I do think Senator Murkowski is right, there
are very limited ways, you can run your automobile. Right now, oil
is probably the best way to do it.

The CHAIRMAN. Mr. Hall?

Mr. HALL. I think renewables are very important, I think con-
servation is very important. But we have said, and it has been tes-
tified here, that we are at 56, 57 percent imports.
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The only way you are going to get that down, and I believe the
goal was to get it down to 50 percent, is to do more domestic drill-
ing. We do not need to import more, but we actually need to start
drilling.

We have the technology today to drill on a very small base and
do directional drilling, going several miles out, several different di-
rections, from a very small pad. So the technology, I think, is there
to do more.

To provide some kind of credit or incentive to actually plowback
the domestic drilling back into the production so it continues the
operationin my written testimony I have laid out a couple of ways
to do that. I think there are options out there that we can look at
to do more domestic production to reduce the foreign imports, and
I think that is important.

The CHAIRMAN. But how much effort should we pay to conven-
tional, how much to renewables?

Mr. HALL. Oh, I think that is your decision.

The CHAIRMAN. Well, I am asking for your recommendation. I
know you have a little bit of a conflict of interest.

Mr. HALL. Yes, I do.

The CHAIRMAN. But so do other panelists down there. So just put
yourself in your shoes, and also the other guys’ shoes. We are in
America here. I know you have got an industry that you are rep-
resenting.

Mr. HALL. I think, personally, from my personal perspective and
in representing the industry as well, it is important that we do re-
duce our foreign dependency. I think it is important we do develop
domestic oil production. But I think it is also important to encour-
age the alternative methods. I think the wind and solar are great.

I live in Bakersfield, California. We have a lot of wind over there,
and out on the desert and Mojave side we have some wonderful
solar plants out there, and they are working and functioning well.
But it is a marriage between the two (oil and renewables).

Your question, what is the percentage? I think, in the short term,
I would look at oil thinking you need to raise up some of these oil
productions level to get the oil production going again. Once you
get to an acceptable level, then the solar should come alongside of
the oil industry.

The CHAIRMAN. Senator Lincoln, feel free to jump in here if you
want. We are free-flowing here.

Mr. Williams?

Mr. WiLLIAMS. Well, Senator, I would hope, in the long term,
that there will be a major transition from the conventional fuels we
have seen to new sources, and there are many new sources, I think,
that might be developed.

The CHAIRMAN. How long is the long haul?

Mr. WiLLiAMS. That is what I do not know. I think that we all
predicted, and we had hoped, that many of the alternative sources
would be more efficient than they have been. But a lot of these
technologies are in the evolving stage, and I am certainly not an
expert on it.

My concern at this point, is I think with the growth of our econ-
omy and the projected growth of our economy, that it is going to
be important that, while we are investing in alternative energy
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sources and trying to develop them and trying to make them com-
mercially feasible, because ultimately everything has to be commer-
cially feasible, that we not neglect what we have to do to bridge
that gap in the near term, and that is to have, like it or not, as
Senator Murkowski said, we are driven by conventional fuels.

We are going to be driven by conventional fuels for quite some
time, and we are going to have to make sure that industry remains
viable, while we can evolve the alternatives, whatever they may be.

Senator LINCOLN. I would like to jump in, just so that I make
sure I understand what you all are saying.

Mr. Hall, when you talk about our dependency at 56 percent im-
ports, getting that below or at 50, I mean, there is no way you can
do that with just increased domestic production of oil.

Mr. HALL. You will be able to maintain what you have and not
grow to the projected 63 percent that I think was testified to, so
I think there is some benefit by doing more domestic drilling.

Senator LINCOLN. Oh, no doubt. But I just want to make sure I
understand that you are not

Mr. HALL. I am not saying you can reverse the trend. That is cor-
rect.

Senator LINCOLN. Right. All right.

Mr. HALL. But you can slow it down tremendously, and I think
that would be supported.

Senator LINCOLN. You can slow it down by, certainly, increased
domestic production.

Mr. HALL. That is correct.

Senator LINCOLN. But without the others that we are talking
about, I mean, you are not going to be able to get to that 50 per-
cent objective.

Mr. HALL. No. That is correct. There is a marriage between the
two, and I think that is important.

Senator LINCOLN. Right.

Mr. HALL. I think that is partly your decision to make as to what
that mix needs to be. But I think, for the short term, we are driven
by a carbon-based economy, so therefore we do have to shore up do-
mestic oil production.

We have lost a tremendous amount of employees through the last
downturn. There has been a tremendous number of qualified,
skilled people that have left the industry, and other industries, be-
cause of the oil price dips.

One of the counter-cyclical measures, obviously, is trying to flat-
ten out some of those large swings. All of us here have testified
that we have suffered those large swings.

So I think the opportunity of putting some counter-cyclical meas-
ures in law puts a floor so you do not have people leaving the in-
dustry. I talked to people that are on the drilling site, and they just
cannot get qualified employees to come to work as drillers due to
the up and downs of the industry.

Senator LINCOLN. Touching on what the Chairman mentioned,
which is, this is the Finance Committee and we are looking for the
solutions that we can provide to the energy crisis that is out there,
Mr. Williams, I mean, you offered an idea in terms of small refin-
eries, and perhaps something that we could be doing there.
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But are there any other suggestions that you all offer in terms
of being able to get more of a refined product to the consumer? I
mean, drilling domestically and producing more oil is fine, but un-
less we get it into the form of gasoline, diesel, or home heating oil,
we have not done a whole lot, right?

Mr. HALL. Right.

Mr. WiLLiAMS. Well, there are proposals, Senator, as to the refin-
ing industry, specifically. But, ultimately, we are going to be talk-
ing about conservation.

For example, right now, with the new standards that have been
proposed for automobiles, when they come into effect and consump-
tion and miles-per-gallon improve one more time, that will put
some easing on our refining capacity in the future. However, it will
not solve the problem. It is much the same as you have from the
production side. We may be able to cut down imports some, but we
cannot eliminate it.

We may be able to cut down on imported, refined product over
the future and we may be able to increasingly supply the consumer
their transportation fuels, but we will not be able to fulfill all of
the demand, given the present status of the industry.

The country is going to have to decide how much money we
should invest in the infrastructure to enable us to go forward while
we are waiting for alternative sources of energy to come into play.

The CHAIRMAN. Let us say our goal is to be less than 50 percent,
say, 49 percent of our consumption is imported oil. Realistically,
how long does it take to get there? Realistically.

Professor KAMMEN. Coming from the academic, the estimates are
not that long. In fact, the possible changes in fleet efficiency that
we could enact are fairly rapid.

The administration has proposed testing vehicles this coming
year that would be in the 50-plus mile-per-gallon range. That
would indicate that, in a few years after that, we should be able
to get those types of vehicles on the road.

The CHAIRMAN. But, just generally, how long is it going to take,
assuming that we make a reasonable effort at achieving that goal?

Professor KAMMEN. Your reasonable effort, I believe, will involve
building this market for these renewables. For things like fuel cells
that can use a range of fuels, biological fuels, oil, et cetera, that
would give us a time scale of a couple of years, 5 years, to get us
to that point.

The CHAIRMAN. All right. That is a complicated answer. How
many years, and what is the mix? You guys are experts. You think
about this a lot when you are driving to and from work.

Professor KAMMEN. Even at work.

The CHAIRMAN. You have got a gut guess about this stuff. All I
am asking for is a gut answer, nothing really very precise.

Mr. Williams?

Mr. WILLIAMS. Senator, I hope to live a normal lifetime.

The CHAIRMAN. I hope you do, too. We all hope that you do.

Mr. WiLLiaMS. But I do not believe that, in my lifetime, I will
see us with less than 50 percent of our energy imported, unless we
have a dramatic change. It is going to have to be something that
is going to have to be very heavily subsidized by the government,
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because I do not think private industry can do it, a change in the
way we use transportation fuels.

The CHAIRMAN. Anyone else want to venture out and give us
their opinion on how long it would be?

Dr. HAKES. Would this involve us withdrawing from the World
Trade Organization? [Laughter.]

The CHAIRMAN. No. I think that would be difficult.

Dr. HAKES. I am a strong supporter of efficient automobiles, but
I do not think the efficiency of the automobiles has a big impact
on the share of our petroleum that is imported. I think it is the
cost of production here versus other places, and rules that we have
in place.

I think we could adopt almost every policy that has been sug-
gested today and we would not get there. If you want to get there
over the long term, it seems to me that probably ethanol-and this
would be not so much corn-based ethanol as other forms in the fu-
ture-would still require a lot of research and development work to
develop those distillation policies. I think that is something that
needs to be looked at, but you are talking about decades down the
road for that.

The CHAIRMAN. All right.

Professor Kammen?

Professor KAMMEN. If we look back at the energy economy from
the OPEC oil crisis, the projections made by the oil and gas indus-
try at that time was that the U.S. economy would be using, today,
between one-and-ahalf and two times our current use of energy.

So, energy efficiency has been the cornerstone of energy policy.
At the same time, we have seen a great increase in the amount of
overall energy use.

Those sorts of initiatives could be applied to renewable energy,
combined with energy efficiency, to, I believe, on a much more
rapid scale, and economically at a benefit, make this transition
happen. I think we could conceivably do this on the order of a dec-
ade if we set up policies to open markets.

The comments why the renewables are still a small fraction of
the market is because we have essentially legislated that. Up until
only a few years ago, renewables were almost exclusively brought
into markets as niche components to make up for the difference in
what we thought a given utility might see as a shortfall.

So things like the PURPA credits for renewables were ones that
provided a niche share, but it was all at the economic benefit of the
existing oil industry. So that renewables would be given a market
share at, for example, the avoided cost for production of fossil fuels.

If you want a balance, here is what we are talking about here,
because these things all contribute overall to the energy mix, you
need to help to build those markets up. Those can happen fairly
quickly.

We have seen in Texas and in California, renewables have
ramped up rapidly. Right now, they are at that critical jump-off
point where tax incentives and clear market signals today can pro-
vide that dramatic increase in the amount of renewables we are
using. That would solve this, Mr. CHAIRMAN.

The CHAIRMAN. What was the biggest driver in achieving effi-
ciency in the last, what, 10, 15 years?
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Professor KAMMEN. It has been two things. One critical thing,
was a combination of some clear standards, like the issues that
went on for compact fluorescent lighting, when States initially,
then the Federal Government, came in and set standards.

The Federal Government, through efforts at the EPA and DOE,
provided not just a little bit of financial incentives, but a great deal
of educational efforts. So, the EPA and DOE come in, for example,
and do energy audits for buildings.

The CHAIRMAN. All right. That is one.

Professor KAMMEN. That is a key piece.

The other feature, was finding ways to provide some sustained
research and development for areas that needed it, but then transi-
tion that into market-based credits.

So, for example, there were times when you could build a wind-
mill-this was in the 1970’s-rent the land from the farmer or who-
ever else, and never hook up and make money. That is an absurd
credit. That is a credit based on building hardware and not pro-
ducing clean kilowatts or clean gallons of fuel.

Credits, now, that are based on sustainable production targets
make much more sense. Those are targets that actually can open
markets for renewables and help them to complement what the fos-
sil fuel economy does.

Fuel cells are a neat example. They provide a technology that
can be used for stationary power and for vehicles, and can use fuels
that range from gasoline, to ethanol, to methanol, to pure hydrogen
produced from solar and wind.

There is the technology that, if it enters the market in a large
degree, would provide a whole range of options and, critically, ways
to transition. That is the kind of technology that we should sup-
port.

The CHAIRMAN. What about duration, phase-in, phase-out, of tax
expenditures to encourage either production or conservation? We
have talked about this a little bit, how short duration causes vola-
tility and is inefficient.

Of course, you do not want something permanent. In some indus-
tries, some technologies become competitive. What do we do, just
kind ;)f enact something and kind of watch it after every 3 or 4
years?

The trouble is, once a provision is in the Code, it is a little hard
to take out. That is a “tax increase.” Or just enact a phase-out. I
mean, in for a couple of years, then it starts to phaseout and we
can address it. I know we cannot have a one-size-fits-all here, but
just a little more guidance on duration.

Mr. SINGH. Senator, for renewables, one of the reasons I men-
tioned the permanency issue was just to hit on the theme of surety.
There has to be some level of surety for investors to know that that
will be there for them to benefit from when they put money into
something like a wind project.

Again, we have heard from wind folks that it takes a number of
years, and from geothermal folks, to put a project into the ground,
to site it, to get the transmission hooked up. We have to take that
into consideration, I think, when we think about tax credits.

I think there are different technologies that are all close to the
cusp of being economic. Wind is the closest. Biomass and geo-
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thermal are not far behind. I think extending it for a period where-
by we have several years in there for them to ramp up even more
in terms of cost productions, I think, would be a wise thing for the
Production Tax Credit. That would ensure that the tax credit is
hitting as many technologies, and probably hitting as many
megawatts as possible, over a certain period of time.

The CHAIRMAN. All right.

Yes, Mr. Hall?

Mr. HALL. I would like to address the fact that a lot of the Mar-
ginal Well Tax Credits, as we have talked about earlier here, en-
sures that production.

Marginal wells, at least in California, comes from heavy oil.
Heavy oil is the most costly to produce. It receives the least
amount of dollars (in price) of any oil that is produced in our indus-
try. We have a $5 to $11 price differential between WTI oil price
and the heavy oil that’s received in California, so it costs more to
produce and we get less dollars for our oil.

The credits help keep those marginal wells open, and for a much
longer period of time. The marginal wells, in total, if I believe cor-
rectly, equals the production from Saudi Arabia.

The CHAIRMAN. Are you talking about marginal, or strippers, or
what?

Mr. HaLL. Well, altogether, if you look at marginal heavy oil and
the strippers, you are looking at those wells that produce under 25
barrels a day, or even 15 barrels a day, and look at the heavy oil,
you are going to look at a category that equal Saudi Arabia’s oil
import to the United States. So, you are extending that to include
marginal wells, heavy oil and stripper wells.

The alternative, like the Section 29 credit for the tar sands, if
that credit goes away-we have talked to the people in production
that-their production will drop 50 percent the moment they stop
steaming, because they cannot afford to continue because they can
not afford to operate without the credit.

So the credit does subsidize and keep them in business, and that
is kind of a new industry for California, the tar sands. They have
been able to finally figure out how to put steam that far down into
the ground and make it viable enough to get the oil back out of it.
So, there are benefits. There are long-term benefits.

But, as stated earlier, if you put a credit in and take it back out,
the market dries up, whether it is in alternative fuels or whether
it is in our industry. It is going to have an impact when you start
and stop something.

The commitment needs to be made on a long-term basis for a
long-term energy policy of a combination of a lot of different things.
It cannot be just a short-term policy.

The CHAIRMAN. That is interesting, and it is unfortunate. We
here enact tax provisions, hopefully based upon good policy, and
the Congress tends to trim back, not for policy reasons, but for
budget reasons.

Mr. HALL. Correct.

The CHAIRMAN. We do not really look at the policy reasons be-
hind the cuts. It is because we are in a room and we have got to
make a deal, and figure out how to make this fit in the budget, and
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so forth. It is one of the shortcomings of the process here. Basically,
I think it works, but it is a shortcoming.

I do not have anything else. I will give any of you a chance to
say anything if somebody said something outrageous, or that needs
to be corrected, and so forth.

Yes, Mr. Singh?

Mr. SINGH. Senator Baucus, there was the issue of capacity that
Dr. Hakes mentioned. I really want to fill out the information on
that.

There was the claim that, if you put in a megawatt of wind or
solar, you have to put in another megawatt of fossil fuels to back
that up. That just is not true, from our experience.

There are some very interesting facts. In California, the best
wind sites peak during the summer when California needs power
the most. On a daily basis during the summer, the wind peaks in
a way that very much overlaps with the daily peaks for electricity
demand in California.

Now, you cannot predict, hour by hour, how the wind is going to
blow. But by putting the turbines there, you will know that, over
a 10 to 20-year period, it will, overall, deal with a lot of those
peaks. Utilities, all the time, deal with fluctuating demand. This
adds a little bit of complexity to that.

But nations such as Denmark have 10 percent of their electricity
coming from wind. There are clear ways for utilities to be able to
deal with that daily intermittency, while knowing that, over a 10to
20-year basis, it is going to help shave some of those peaks in Cali-
fornia. In Alaska, it peaks in the wintertime, which is when they
use their electricity the most.

One of the measures of capacity is, how does it coincide with de-
mand? Wind is fantastic, as is solar, in New York City, on the east
coast, in places like Nebraska. It coincides very well during the
summertime, which is when you need the electricity. So, renew-
ables serve as a very good peak.

Dr. Hakes does have a point, it does not have as high of a capac-
ity factor as fossils. But we have excellent data on when the wind
blows and when the sun shines. We know, on average, when it is
going to happen.

You do not need a megawatt of fossil fuels to back up a mega-
watt of renewables. Every kilowatt hour of wind in California is
going to be very valuable because it is coming out at a very valu-
able point of the year.

The CHAIRMAN. Dr. Hakes, do you want to comment on that?

Dr. HAKES. Well, I do not think you need a one-for-one backup,
but I think you cannot compare a kilowatt hour of cost of renew-
ables with a kilowatt hour of cost of fossil fuels, because you do
have to have some back-up for the intermittency of the power.

I think most of the studies of wind see it primarily playing a role
as saving the cost of natural gas at certain levels.

So it seems to me that, if I was arguing for wind, I would make
the climate change argument, I would make the hedging the nat-
ural gas argument, before I would make the capacity argument. I
would not lead with that argument for wind.

The CHAIRMAN. All right.

Professor Kammen, you have got the last word.
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Professor KAMMEN. I think there was one mistake being applied
here, in that one should look at individual technologies and say,
can this technology provide X market share, or Y.

The critical lesson we have learned from 30 years of work on effi-
ciency, conservation, and renewables, as well as a diverse set of fos-
sil fuel supplies, is that these things work in concert and that wind
provides power at a critical time, solar at a different time, and bio-
mass energy can be a baseload feature.

The CHAIRMAN. Right.

Professor KAMMEN. In fact, Vermont and other States are having
dramatic improvements in gassification of biomass. These things
work if you put a package together.

The unfortunate thing that I see in the current national energy
policy plan, the Bush-Cheney plan, is one that over-emphasizes a
given share and does not build out this diversity of supply.

That is the way to overcome this issue so that you do not have
to do a one-forone backup of wind and gas, which I would certainly
disagree with. It is that range, it is providing enough market share
so new technology could enter in and then be evaluated in the mar-
ket. That is the critical lesson.

The CHAIRMAN. Well, thank you. This has been very helpful. You
have been great in helping us solve this problem here. We will
have a lot of other conversations, I am sure.

The hearing is adjourned.

[Whereupon, at 12:06 p.m., the hearing was concluded.]
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PREPARED STATEMENT OF JAMES S. CANNON

The United States urgently needs to transform its transportation sector to address
critical national energy security, environmental and public health concerns. I appre-
ciate being invited to comment today on the challenge we face, on the progress made
to date in a shift to advanced propulsion systems and cleaner fuels and on the im-
portance of financial incentives in a national strategy that will move our country
more rapidly toward sustainable transportation. At stake in the decisions we make
about our transportation future today is our energy security, the strength of our
economy, the health of our environment and our children, as well as our competi-
tiveness in the global transportation marketplace of the 21St century.

I am offering this testimony on behalf of INFORM, Inc., a 26 year old national
not-for-profit environmental research organization, based in New York City. IN-
FORM identifies and analyzes innovative business practices, technologies, and prod-
ucts that can enable our society to move steadily toward environmental sustain-
ability. We provide government, business and environmental leaders with concise
and thoroughly documented information on the effects of business and municipal
practices on the environmental and on public health and on options for change.

Since 1986, one major focus of INFORM research, an area in which I have pro-
vided continuous leadership, has been on US transportation issues. We have ana-
lyzed the range of alternative vehicle fuels and advanced vehicle technologies as
well as public policies that can ensure the most rapid progress toward an era of sus-
tainable transportation. We have published almost a dozen groundbreaking reports
on the need and options for a shift to cleaner, more energy efficient vehicles. These
reports have become widely used resources around the world, and INFORM has be-
come known as a leading authority in this field.

INFORM’s reports have included Drive for Clean Air (1989); Paving the Way for
Natural Gas Vehicles (1993); Harnessing Hydrogen: The Key to Sustainable Trans-
portation (1995); Spotlight on New York: A Decade of Progress in Alternative Trans-
portation Fuels (1997); Gearing Up for Hydrogen (1998); Bus Futures: New Tech-
nologies for Cleaner Cities (2000); Clean Transportation for New York: A Long Road
Ahead (2000); and Green Transportation for New Jersey: The Promise of Clean
Fuels (2000).

CONTINUED RELIANCE ON OIL-DERIVED FUELS IN TRANSPORTATION

There are many reasons why the transition to clean alternative fuels and ad-
vanced engine technologies in transportation deserves to be a top national priority.
Given the focus today on our country’s energy policy, it is important to first point
out that the 217 million cars, buses and trucks traveling US roads are the main
reason for our country’s steadily rising, dangerous reliance on foreign oil. They con-
sume 67% of the nation’s oil—more than our entire national production. In 1975,
transportation consumed 53.8% of US petroleum products, and 35.8% of US oil was
imported. Today, transportation not only consumes almost 67% of US petroleum
products, but almost 60% of our oil comes from foreign sources. Energy use for
transportation grew 43% between 1975 and 1999, outpacing the growth in total en-
ergy use of 15% from all sources. The conventional propulsion system used in motor
vehicles today, with its well-to-wheels efficiency of only 12 to 15%, acts only to make
the situation worse. Without the transportation sector, national energy use actually
declined 17% during this period.

With US reliance on foreign oil growing, with much of the developing world now
aspiring to replicate our gasoline and diesel-dependent transportation systems, and
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with China’s oil imports already approaching 30%, world competition for shrinking
global supplies is bound to escalate rapidly in the decade ahead. Assuming a con-
tinuation of recent trends in global oil use, the world is likely to consume as much
oil in the period from 2000 through 2020 as it has consumed in the entire industrial
era dating back to the mid-1800s. The growing worldwide demand for oil combined
with the control over the market demonstrated time and time again by the oil pro-
gucing nations represents one of the most significant security threats to the United
tates.

In addition to energy independence, there are compelling environmental and
health reasons to make transportation innovation a primary goal. Vehicle emissions
are the largest source of air pollution in the US, accounting for 30% of the primary
smog-forming pollutants emitted nationwide and 28% of the lungchoking fine partic-
ulates emitted from combustion sources. Because of vehicle emissions, 121 Air Qual-
ity Districts in the US now violate the 1970 Clean Air Act’s National Ambient Air
Quality Standards—18 years after the 1982 deadline for compliance. Vehicle emis-
sions cause 60—90% of air pollution in cities.

Vehicle emissions are damaging the health of a generation of our children. Emis-
sions from diesel trucks and buses are a primary culprit in the virtual asthma epi-
demic sweeping this country. According to research by the Pew Environmental
Health Commission, between 1980 and 1994, asthma rates rose by 75% overall and
by 160% among children under four. The Commission forecast that asthma victims
would more than double within 20 years from 14 million to 29 million by 2020.
While all the reasons for the rising asthma rates are not understood, diesel emis-
sions are widely recognized to be a central trigger for asthma attacks. Such attacks
have increased 100% among children in the US in the past decade. They have be-
come the most common cause of hospitalization and the main cause of children’s ab-
senteeism from schools.

Furthermore, a growing number of public health-related organizations in the US
and abroad are linking diesel emissions with cancer. The National Institute for Oc-
cupational Safety & Health and the International Agency for Research on Cancer
(WHO), in 1988 and 1989 respectively, identified them as a “potential” or “probable”
human carcinogen. The State of California (1990) and the US Environmental Protec-
tion Agency (1998) have now respectively labeled them a “known” or “likely” human
carcinogen. Children in the US, whose developing systems are most vulnerable to
toxic impacts, are doused with diesel particulates in every major US urban center—
by trucks, transit buses and even by most of the 445,000 yellow school buses that
carry 23 million of them to and from school each day.

Transportation-related emissions also generate more than a quarter of the green-
house gases that make our country by far the leading contributor to global climate
change. Despite international concern, greenhouse gas emissions in the US in-
creased 11 % from 1990 to 1998. This may be the ultimate threat to our children
and the world they inherit.

INFORM’S SUSTAINABLE TRANSPORTATION VISION

There is little disagreement that the world will have to move away from oil-de-
rived fuels to modes of transportation that are sustainable—i.e., pollution-free and
based on the use of renewable resources. The main questions are what our transpor-
tation future will look like and how rapidly we can get there. In a world of six bil-
lion and growing, the US needs to address as expeditiously as possible its own se-
vere transportation-related energy and environmental problems by charting a course
to sustainable transportation. By taking aggressive action now, we also have the op-
portunity to provide global leadership and to flourish economically in the emerging
“green fuels and vehicle” marketplace of the future.

Research that INFORM conducted for our 1995 report, Harnessing Hydrogen: The
Key To Sustainable Transportation, first clarified for us the exciting potential that
fuel cell vehicles, powered by renewable and pollution-free hydrogen, held as per-
haps the ultimate “sustainable” mode of vehicle transportation. And debate over the
ensuing years has produced a growing consensus among government, industry and
environmental leaders that this will be the case. In the remarkable fuel cell, sound-
lessly—seemingly by magic—hydrogen is merged with oxygen through an electro-
chemical reaction, releasing usable energy as electricity and a few drops of water
as the only by-product.

We already know how to make the fuel we will need. We can make hydrogen from
water using solar energy today, which gives us a totally pollution-free fuel cycle, but
solar electric systems are at least a decade or two away from full commercialization
and economic viability. We have, however, made hydrogen for several decades for
the US space program by the well-known process of “steam reforming.” Natural gas
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has served as the feedstock for this purpose because it is mostly hydrogen (it con-
tains four hydrogen molecules and only one carbon molecule), and the bonds holding
its molecules together have proven easy to break. Hydrogen can be distributed
through the existing natural gas pipeline systems (up to a 20% mix with natural
gas). Equipment for steam reforming natural gas could also be readily installed at
the gas station level, wherever natural gas fuel is available there. This would enable
expanded demonstration of hydrogen fuel cell vehicles, bringing the day when they
are fully commercial closer.

While agreement on the long term goal for sustainable transportation has grown,
there is much debate over what to do today to get there. What fuels to promote?
What engine and vehicle innovations to invest in first for what kinds of vehicles?
These are complex issues. But from INFORM’s analysis of fuel and vehicle options,
we have drawn some conclusions regarding what may well be one of the most direct
and rapid paths for the US to sustainable transportation.

We see two fundamental system shifts that can most readily and elegantly be
made side by side. One major shift is from the conventional propulsion system pow-
ered by internal combustion engines to more efficient propulsion such as the hybrid
electric system and ultimately to the fuel cell. The other shift is in fuels—from oil-
derived, high carbon gasoline and diesel fuels to much cleaner fuels, natural gas in
particular, and, eventually, to hydrogen.

With regard to fuel alternatives, INFORM research has found natural gas to have
many benefits: being the most plentiful of all the options in this country and to our
north and south, being safe, emitting 90% fewer pollutants and virtually no toxic
constituents. It can be used to power a wide range of modified internal combustion
engines today as well as to power advanced vehicles including fuel cell vehicles,
until solar electric hydrogen is a viable fuel choice.

It is still possible to increase vehicles fuel economy and reduce air pollution some-
what while clinging to our gasoline and diesel fuels using advanced power systems.
By doing so, we could postpone an expensive investment into refueling infrastruc-
ture for alternative fuels. But as our vehicle population grows, this strategy alone
would be throwing good money after bad. And the price we pay may involve contin-
ued deterioration of public health, deterioration of our relations with countries
around the world who are deeply concerned about global warming, and the need to
compete for the shrinking global supplies of oil.

By making a strong commitment and using adequate government incentives to
promote a shift to cleaner fuels and advanced electric propulsion technologies now,
we can assure a cleaner environment in the near term while building a bridge to
the hydrogen energy economy and the era of fully sustainable transportation in the
longer term.

OBSERVATIONS AND RECOMMENDATIONS

I would like to make four points that convey the progress made by the alternative
fuels and advanced transportation industry during our 15 years of study and exam-
ine the implications of this progress on future transportation energy policies.

The Alternative Fuel Vehicle (AFV) Industry Has Emerged

When I began my research of possible alternative fuel vehicles (AFVs) in 1986,
there were virtually no AFVs marketed by original equipment manufacturers (OEM)
in the US. The limited number of aftermarket vehicle conversions to alternative
fuels were not subject to EPA emission certification requirements. There were no
AFVs at all in entire transportation market sectors, including buses. There was not
a single operating fuel cell powered car.

In 15 years, I have seen the stirrings of a virtual transportation revolution.
Today, nearly every major automaker in the world is marketing at least one AFV
model. Annual OEM sales worldwide are measured in tens of thousands of vehicles.
AFVs are being used for virtually every transportation application from fork lift
trucks to semis. Over 7 percent of buses in the US are using alternative fuels (near-
ly all natural gas). The private sector is investing billions of R&D dollars to com-
mercialize fuel cell vehicles.

The US Energy Information Administration (EIA) has been monitoring the growth
in AFVs in the US since 1992. Table 1 summarizes the most recent EIA data re-
leased in February. The number of AFVs operating in the US continues to increase.
The latest data estimate that 432,344 AFVs were operating in the US in 2000, a
6.4 percent increase compared to 1999. Based largely on the mandates on federal,
state government and alternative fuel provider fleets, the EIA projects the number
of AFVs to increase another 5.5 percent, to 456,306, by the end of 2001. The number
of AFVs in the US has grown by a total of 75 percent since 1992. When vehicles
powered by liquefied petroleum gas (LPG or propane) are excluded from the anal-
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ysis, the number of AFVs powered by other alternative fuels has jumped by 600 per-
cent.

TABLE 1

ALTERNATIVE FUEL VEHICLES IN THE U.S. 1992 TO 2001

Alternative Fuel Vehicle Type 1992 1994 1996 1998 2000 2001

Liguefied Petroleum Gas (LPG) 221,000 264,000 263,000 266,000 268,000 269,000
Compressed Natural Gas 23,191 41,227 60,144 89,556 100,530 109,730
Liguefied Natural Gas 90 484 663 1,681 1,800 2,039
Methanol (M85) 4,850 15,484 20,265 18,964 18,365 16,918
Methanol (M100) 404 415 172 198 195 184
Ethanol (E85) 172 605 4,536 22,464 34,680 48,022
Ethanol (E95) 38 33 361 14 13 13
Electricity 1,607 2,224 3,280 6,964 8,661 10,400
Non-LPG Total 30,352 60,472 89,421 139,841 164,344 187,306
Total 251,352 324,472 352,421 406,841 432,344 456,306

LPG vehicles continue to account for most of the AFVs in the US. However
growth in the number of LPG vehicles since 1992 has been meager, from 221,000
to 268,000 in 2000. Natural gas vehicles (NGVs) rank as the second most popular
AFV in the US. Unlike LPG vehicles, NGV use has grown dramatically. The number
of NGVs has increased from 23,281 in 1992 to 102,430 at the end of 2000.

Ethanol powered AFVs are also on the increase, although there are still less than
half the number of ethanol vehicles as NGVs. The number of various types of vehi-
cles powered by electricity has soared ten-fold since 1992. The advent of hybrid elec-
tric vehicles (HEVs) into the US market two years ago is propelling a rapid increase
in this sector. Methanol vehicles have declined since reaching a peak in 1996. How-
ever, methanol is still being considered as a possible energy source for fuel cell vehi-
cles. Although there are no commercial fuel cell vehicles today, a number of major
automakers have committed to begin commercial production starting as soon as
2004.

Government Programs Have Served as a Catalyst

For the first time in nearly a century, alternative fuels and propulsion systems
are shown that they have the potential for challenging the prevailing transportation
paradigm. The last transition—from oats to oil—took about 40 years before the gas-
oline burning automotive replaced the horse drawn carriage. The national security
environmental, health and economic problems associated with our dependence on o1l
dictate that the new transformation must occur much more rapidly.

The federal initiatives to promote alternative fuels—the Alternative Motor Fuels
Act of 1986, the Clean Air Act Amendments of 1990 and the Energy Policy Act of
1992—have focused the attention of the private sector and, to a much lesser extent,
consumers, on AFVs, propelled major investments in R&D, and accelerated the com-
mercial introduction of new fuels and technologies. Federal initiatives have been
mirrored by a plethora of state AFV programs. We have documented more than 30
states that have enacted significant AFV legislation in the past decade. The Na-
tional Conference of State Legislators has recently issued a report that identifies
about 200 specific AFV mandates, and incentives on the books at the state govern-
ment level.

The combination of federal and state policies has resulted in a significant im-
provement in AFV technologies, but not significant market penetration. The ad-
vances in AFV technology made by US manufacturers have had a worldwide impact.
I remember a series of meetings in Buenos Aires, Argentina, a decade ago to discuss
the global implications of the transportation portion of the 1990 Clean Air Act. I
recall a presentation in Aachen, Germany, a half a decade ago by an automaker
analyzing the impact of the California zero emission vehicle program on his com-
pany’s production—in Poland. Just a month ago, I attended a workshop in Hong
Kong where discussion focused on the viability of US-style AFV programs to help
that city maintain its spectacular natural beauty in the face of skyrocketing auto
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emissions. US leadership has framed the debate about future transportation needs,
established the global parlance of the transportation revolution, and jump started
a private sector race for leadership in the emerging transportation markets. Past
government actions have positioned us to make progress, but we have barely taken
step one along the road to sustainable transportation.

The Job Is Far From Done

Despite the progress to date, the new transportation industries are not even close
to being selfsustaining. Our national energy security and environmental problems
remain unsolved. AFV use remains sparse compared to the size of today’s auto-
motive industry. Nearly all of the 90 automobiles manufactured worldwide every
minute burn petroleum, and nearly every one of the 6,000 gallons of gasoline burned
in US vehicles every second are used in conventionally powered vehicles.

Fuel alternatives to gasoline and diesel have barely made a dent in the US. As
shown in Table 2, alternative fuels displaced 353.7 million equivalent gallons of gas-
oline in 2000, according to EIA data. While this represents an increase of 54 percent
since 1992, the total amounts to just 0.22% of total transportation fuel use. Exclud-
ing LPG, there has been a ten-fold increase in the use of other alternative fuels
since 1992. Alternative fuel use is projected by the EIA to increase 3.6 percent be-
tween 2000 and 2001, still just a drop in the bucket.

TABLE 2

TRANSPORTATION FUEL CONSUMPTION IN THE U.S. 1992 TO 2001
(thousands of gasoline equivalent gallons)

Fuel 1992 1994 1996 1998 2000 2001
LPG 208,142 248,467 239,158 241,583 242 695 243,196
CNG 16,823 24,160 46,923 73,251 97,568 107,476
LNG 585 2,345 3,247 5,343 6,847 7,566
Methanol (M85) 1,069 2,340 1,775 1,212 996 918
Methanol (M100) 2,547 3,190 347 449 437 406
Ethanol (E85) 21 80 694 1,727 3,344 4,575
Ethanol (E95) 85 140 2,699 59 54 51
Electricity 359 430 773 1,202 1,819 2,143
Non-LPG Total 21,489 32,685 56,458 83,243 111,065 123,135
Alternative Fuel

Total 229,631 281,152 295,616 324,826 353,760 366,331
Gasoline 110,135,000 113,144,000 117,783,000 122,849,000 124,651,000 126,284,000
Diesel 23,866,000 27,293,370 30,101,430 33,665,360 36,799,340 37,581,000

Alternative Fuel
as % of Total 0.17% 0.20% 0.20% 0.21% 0.22% 0.22%

The AFV and advanced vehicles technology industries have not yet reached the
point where sales are high enough to produce economies of scale in manufacturing
and a lowering of unit costs to the levels achieved by conventional technologies.
Consequently, most AFVs, HEVs and fuel cell vehicles continue to cost substantially
more than conventional gasoline or diesel vehicles. Moreover, most alternative fuels
require a major investment in fueling infrastructure in order to attain the level of
availability and reliability motorists take for granted when they drive. There are
only about 6,000 AFV fueling stations in the US today, compared to 180,000 station
dispensing gasoline or diesel fuel. The higher cost of AFVs and other advanced tech-
nology vehicles combined with the slow pace of development of needed fueling infra-
structure have sharply curtailed consumer demand. Until the economics of these ve-
hicles and fuels improve, the role of AFVs, HEVs and fuel cell vehicles in the mar-
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ket will be limited and the potential energy security, environmental and health ben-
efits they offer largely unrealized.

Government Must Play a Stronger Leadership Role

The nation’s energy security and environmental problems are severe. We need a
response equal in scale to the magnitude of the problems themselves. This requires
even more ambitious government leadership. Fortunately, the accumulated experi-
ence of the past 15 years provides a wealth of information to help guide future en-
ergy policies for the us.

There are several important lessons to be gleaned from the past.

e The first is about mandates: In general, although mandates help focus attention
and prompt action in the private sector, they have been met with increasing op-
position over time that has undercut their usefulness as policy tools. This 1ssue
has been examined recently by the General Accounting Office.

¢ The second is about consumers: While consumers express enthusiasm for clean
air, are excited about new technologies and are willing to take some risk, they
have resisted incurring any significant incremental personal expense to buy
AFVs. They have, in fact, increasingly purchased expensive sports utility vehi-
cles, known for their extravagant use of fuels and high pollution levels.

¢ The third is about financial incentives: Experience shows that when financial
incentives are available, consumers and industry respond. When consumers are
economically neutral with respect to the price of a vehicle, as is the case with
the two HEVs now on the market, sales are robust. Sales of the Toyota Prius
in the first quarter of this year totaled 3,874 vehicles, well above company pro-
jections. More than 1,000 Honda Insights were sold in the first quarter, a 166
percent jump over sales in the same period last year.

Our analysis suggests that well defined financial incentives are needed to accel-
erate the pace of the shift in this country to advanced vehicles and alternative fuels.
Tax incentives seem especially well suited to meet the challenges that lie ahead, but
only if they are scaled to meet the scope of the problem.

Tax incentives can offset the high front-end costs of AFVs and fueling stations.
They can be adjusted to reflect the particular needs of individual fuels and tech-
nologies, thereby helping to create a level playing field for all challengers to conven-
tional fuels and engines. They are relatively easy to administer, and they provide
assured financial benefits to consumers as quickly as costs are incurred.

In order to be successful, tax incentives must be sufficient to make the decision
to buy an AFV or HEV or fuel cell vehicle economically neutral. This is especially
true for alternative fuels, which require major investments in infrastructure, and
for advanced vehicles that incorporate major technological innovations. Properly
constructed, incentives offer a voluntary, market led strategy to defray incremental
costs until production levels are high enough to achieve economies of scale. They can
also be instrumental in defraying infrastructure costs associated with AFV refuel-
ing.

If tax incentives are to be effective in achieving multiple national goals, they
must:

¢ Increase with the energy efficiency of fuel use and, concomitantly, with the level
of reduction in greenhouse gas emissions

¢ Increase with the degree of pollution reduction offered by the vehicles protecting
our environment and safeguarding public health.

The incentives offered in S. 760, the “Clean Efficient Automobiles Resulting From
Advance Car Technologies” Act are consistent with these requirements and are par-
ticularly well suited to stimulate sales of AFVs, HEVs and fuel cell vehicles. Al-
though tax credits seem especially attractive, experience shows that other financial
incentives can work as well. Grant programs, such as State Energy Program grants
under the federal Clean Cities program and the Carl Moyer program in California
are examples of grant-based initiative that appear to be working well. The new
Wendell Ford Aviation Investment and Reform Act, providing $20 million to cover
refueling infrastructure and the incremental costs of vehicles for airport use, offers
promise as well. Rebate programs are also proving to be effective, and they avoid
the difficulty of extending tax credits to tax exempt entities. To have a measurable
impact on the market, however, grant and rebate programs must offer substantially
more funding than has been the case to date.

Mr. Chairman and members of the Committee, as our country faces severe en-
ergy, economic, environment and health challenges—all tied intimately to transpor-
tation—and as we now have proven advanced propulsion vehicles and alternative
fuels capable of taking the place of those that met our needs in the last century,
but are inadequate for our future, we have a historic opportunity to change course.
Well-crafted financial incentives can be key to driving such change. Capturing this
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opportunity can make the US a leader in the move to environmentally sustainable
transportation and a model for other countries that look to us for example.
This concludes my prepared statement. I welcome your questions.

PREPARED STATEMENT OF JOSEPHINE S. COOPER

Mr. Chairman,

Thank you for the opportunity to testify before your Committee regarding energy
policy issues. My name is Josephine S. Cooper and I am President and CEO of the
Alliance of Automobile Manufacturers, a trade association of 13 car and light-truck
manufacturers. Our member companies include BMW of North America, Inc.,
DaimlerChrysler Corporation, Fiat, Ford Motor Company, General Motors Corpora-
tion, Isuzu Motors of America, Mazda, Mitsubishi, Nissan North America, Porsche,
Toyota Motor North America, Volkswagen of America, and Volvo.

Alliance member companies have more than 620,000 employees in the United
States, with more than 250 manufacturing facilities in 35 states. Overall, a recent
University of Michigan study found that the entire automobile industry creates
more than 6.6 million direct and spin-off jobs in all 50 states and produces almost
$243 billion in payroll compensation annually.

The Alliance supports efforts to create an effective energy policy based on broad,
market-oriented principles. Policies that promote research development and deploy-
ment of advanced technologies and provide customer based incentives to accelerate
demand of these advanced technologies set the foundation. This focus on bringing
advanced technologies to market leverages the intense competition of the automobile
manufacturers worldwide. Incentives will help consumers overcome the initial cost
barriers of advanced technologies during early market introduction and increase de-
mand, bringing more energy efficient vehicles into the marketplace.

This year, there has been increased attention on vehicles and their fuel economy
levels with particular discussion of the Corporate Average Fuel Economy (CAFE)
program. Rather than simply engage in an exercise updating a 26 year-old program
with all of its flaws, Congress needs to consider new approaches for the 21st cen-
tury. The Alliance and its 13 member companies believe that the best approach for
improved fuel efficiency is to aggressively promote the development of advanced
technologies—through cooperative, public/private research programs and competi-
tive development—and incentives to help pull the technologies into the marketplace
as rapidly as possible. We know that advanced technologies with the potential for
major fuel economy gains are possible. As a nation, we need to get these tech-
nologies on the road as soon as possible in an effort to reach the national energy
goals as fast and as efficiently as we can.

The Alliance is pleased that Vice President Cheney’s National Energy Policy re-
port recommends and supports a tax credit for advanced technology vehicles (ATVs).
Specifically, it proposes a tax credit for consumers who purchase a new hybrid or
fuel cell vehicle between 2002 and 2007. In addition, the report supported the broad-
er use of alternative fuel and alternative vehicles. This is consistent with the Alli-
ance’s position of supporting enactment of tax credits for consumers to help offset
the initial higher costs of advanced technology and alternative fuel vehicles until
more advancements and greater volumes make them less expensive to produce and
purchase.

In reviewing Senate legislation that has been crafted to spur the sale of advanced
technology fuel-efficient vehicles, the Alliance is in general agreement with S. 760
introduced by Senator Hatch and others. Automakers would like to see some minor,
technical changes made to the hybrid-electric vehicle section of the bill and would
also support the inclusion of tax credits for advanced lean burn technology. The Alli-
ance believes that the overall concepts and provisions found in S. 760 are the right
approach and would benefit American consumers.

The bill would ensure that advanced technology is used to improve fuel economy.
Performance incentives tied to improved fuel economy are incorporated into the leg-
islation in order for a vehicle to be eligible for the tax credits. These performance
incentives are added to a base credit that is provided for introducing the tech-
nologies into the marketplace.

Specifically, S. 760 has a number of important provisions addressing various types
of advanced technologies. These include:

Fuel Cell Vehicles

The most promising long-term technology offers breakthrough fuel economy im-
provements, zero emissions and a shift away from petroleum-based fuels. A $4,000
base credit is included along with performance based fuel economy incentives of up
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to an additional $4,000. The credit is available for 10 years to accelerate introduc-
tion—extremely low volume production is expected to begin in the 2005-2007 time-
frame.

Hybrid Vehicles

Electronics that integrate electric drive with an internal combustion engine offer
near term improvements in fuel economy. A credit of up to $1,000 for the amount
of electric drive power is included along with up to $3,000 depending upon fuel econ-
omy performance. The credit is available for 6 years to accelerate consumer demand
as these vehicles become available in the market and set the stage for sustainable
growth. To be eligible for the credit, hybrid vehicles must meet or beat the average
emission level for light duty vehicles.

Dedicated Alternative Fuel Vehicles

Vehicles capable of running solely on alternative fuels, such as natural gas, LPG,
and LNG, promote energy diversity and significant emission reductions. A base
credit of up to $2,500 is included with an additional $1,500 for vehicles certified to
“Super Ultra Low Emission” standards (SULEV).

Battery Electric Vehicles

Vehicles that utilize stored energy from “plug-in” rechargeable batteries offer zero
emissions. A base credit of $4,000 is included (similar to the fuel cell—both have
full electric drive systems) and an incremental $2,000 is available for vehicles with
extended range or payload capabilities.

Alternative Fuel Incentives

Alternative fuels such as natural gas, LNG, LPG, hydrogen, B100 (biomass) and
methanol are primarily used in alternative fueled vehicles and fuel cell vehicles. To
encourage the installation of distribution points to support these vehicle applica-
tions, a credit of $0.50 for every gallon of gas equivalent is provided to the retail
distributor. This credit is available for 6 years and will support the distribution of
these fuels as vehicle volume grows and may be passed on to the consumer by the
retail outlet. Note that ethanol is not included in these provisions due to the exist-
ing ethanol credit.

Alternative Fuel Infrastructure

Complementary to the credit for the fuel itself, the existing $100,000 tax deduc-
tion for infrastructure is extended for 10 years and a credit for actual costs up to
$30,000 for the installation cost of alternative fuel sites available to the public is
included. One of the key hurdles to overcome in commercializing alternative fuel ve-
hicles is the lack of fueling infrastructure. For nearly a century, infrastructure has
focused primarily on gasoline and diesel products. These infrastructure and fuel in-
centives will help the distributors overcome the costs to establish the alternative
fuel outlets and support distributors during initial lower sales volumes as the num-
ber of alternative fuel vehicles increases.

Automobile manufacturers believe that CAFE, however well-intended, has not
achieved its desired goals and has had a number of unintended consequences. Meet-
ing CAFE standards is not something that manufacturers can do by themselves. Be-
cause the standards are a sales-weighted fleet average, the ultimate outcome de-
pends on what the consumer purchases. If not enough customers purchase the high-
er fuel economy models of a given manufacturer, then the fleet average for that
automaker may not achieve the CAFE standard. Since manufacturers have widely
varying fleet mixes and product offerings, the CAFE program has had widely dis-
parate impacts on automakers and has afforded some manufacturers with signifi-
cant competitive advantages at times.

Increasing CAFE standards will only exacerbate these problems. Higher stand-
ards may result in vehicles that are less attractive to customers in terms of meeting
their needs for work and family. If consumer demand is not aligned with manufac-
turers production, there is the potential for significant negative impact on employ-
ment throughout the industry. Ultimately, any fuel savings that result will come at
high cost to consumers, manufacturers and the economy. In short, automakers need
to produce vehicles that appeal to customers. CAFE acts as a market intrusion that
over time will create distortions and unintended adverse consequences.

Recent sales figures support this position. The top ten most fuel-efficient vehicles
account for less than 2% of total sales. The ultimate goal for any business is to pro-
vide products consumers want to buy. Increasing CAFE standards will require auto-
makers to produce less of the products that American consumers are actually pur-
chasing today and more of the products that are in lower demand.
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Fuel economy standards only address the supply side of the equation. The Alli-
ance believes, however, that Congress does not need to set new standards or change
the structure of the program as the law requires the Department of Transportation
(DOT) to promulgate new light truck standards (pickups, SUVs, minivans and vans)
at the maximum level taking into consideration certain criteria. Automakers will be
working with the DOT to ensure appropriate standards are set.

In the industry, CAFE regulations affect each Alliance member differently. Manu-
facturers whose fleets are comprised primarily of larger, lower fuel economy vehicles
are more constrained in their product planning by CAFE standards than manufac-
turers with fleets comprised mainly of smaller, higher fuel economy vehicles. As
each manufacturer attempts to design, produce and sell vehicles in their target mar-
kets, CAFE operates, for some manufacturers, as a roadblock to supplying their ve-
hicles to the market.

The domestic/non-domestic passenger car fleet distinction is another important
matter. While originally designed to keep small car production in the U.S. and pro-
tect American jobs, this distinction has inhibited some manufacturers from increas-
ing the procurement of U.S. parts and materials. The domestic/non-domestic distinc-
tion has had widely disparate impacts on automakers. The requirement for separate
fleets serves as a clear example of CAFE’s market distorting effects, which then
have a negative impact on the U.S. economy.

Another consequence of CAFE has been the downsizing of the passenger car fleet.
Weight and size reductions remain one of the prime means of achieving improved
fuel efficiency. The basic laws of physics dictate that smaller, lighter vehicles fare
worse in accidents than larger, heavier vehicles, all things being equal.

To reiterate, a better way to improve vehicle and fleet fuel economy, and one that
is more in tune with consumer preferences, is to encourage the development and
purchase of advanced technology vehicles (ATVs). Consumers are in the driver’s seat
and most independent surveys show that Americans place a high priority on per-
formance, safety, space and other issues with fuel economy ranking much lower
even with today’s gas prices. ATVs hold great promise for increases in fuel efficiency
without sacrificing the other vehicle attributes consumers desire. Just as important,
the technology is transparent to the customer.

Member companies of the Alliance have invested billions of dollars in research
and development of more fuel-efficient vehicles. Automobile companies around the
globe have dedicated substantial resources to bringing cutting-edge technologies—
electric, fuel cell, and hybrid electric vehicles as well as alternative fuel vehicles and
powertrain improvements—to the marketplace. These investments will play a huge
role in meeting our nation’s energy and environmental goals.

These advanced technology vehicles are more expensive than their gasoline coun-
terparts during early market introduction. As I mentioned earlier, the Alliance is
supportive of Congressional legislation that would provide for personal and business
end-user tax incentives for the purchase of advanced technology and alternative fuel
vehicles. Make no mistake: across the board, tax credits will not completely cover
the incremental costs of new advanced technology. However, it will make consumers
more comfortable with accepting the technology and begin to change purchasing be-
havior. In short, tax credits will help bridge the gap towards winning broad accept-
ance among the public leading to greater volume and sales figures throughout the
entire vehicle fleet. This type of incentive will help “jump start” market penetration
and support broad energy efficiency and diversity goals.

Enabling consumers to make more effective fuel-efficient choices rather than man-
dating government standards makes more sense to achieve the desired outcome.
After all, the industry already spends a significant amount on compliance with gov-
ernment regulations while investing large sums in capital improvements and com-
petitive designs.

Some of the discussion today has centered on the vehicles of the automobile man-
ufacturers. But it is important not to forget about a vital component for any vehi-
cle—the fuel upon which it operates. As automakers looking at the competing regu-
latory challenges for our products—fuel efficiency, safety and emissions—and at-
tempting to move forward with advanced technologies, we must have the best pos-
sible and cleanest fuels. EPA has begun to address gasoline quality but it needs to
get even cleaner. This is important because gasoline will remain the prevalent fuel
for years to come and may eventually be used for fuel cell technology.

Beyond gasoline, the auto industry is working with a variety of suppliers of alter-
native fuels. In fact, the industry already offers more than 25 vehicles powered by
alternative fuels. More than 1 million of these vehicles are on the road today and
more are coming. Today, we find vehicles that use:

¢ Natural gas, which reduces carbon monoxide emissions by 65 to 90 percent;



92

¢ Ethanol, which produces fewer organic and toxic emissions than gasoline with

the longer term potential to substantially reduce greenhouse gases;

¢ Liquefied petroleum gas (propane), the most prevalent of the alternative fuels,

which saves about 60% VOC emissions; and

¢ For the future, hydrogen, which has the potential to emit nearly zero pollutants.

The Alliance has submitted comments to the DOT in support of an extension of
the dual fuel vehicle incentives through 2008. Current law provides CAFE credits—
up to 1.2 mpg—for manufacturers that produce vehicles with dual fuel capability.
These vehicles can operate on either gasoline or domestically produced alternative
and renewable fuels, such as ethanol. However, the dual fuel credits end in model
year 2004 unless extended via rulemaking by the National Highway Traffic Safety
Administration. The Alliance believes an extension is important so that these vehi-
cles continue to be produced in high volume to help encourage the expansion of the
refueling infrastructure and giving consumers an alternative to gasoline.

In addition to alternative fuels, companies are constantly evaluating fuel-efficient
technologies used in other countries to see if they can be made to comply with regu-
latory requirements in the United States. One such technology is diesel engines,
using lean-burn technology, which have gained wide acceptance in Europe and other
countries. Automakers have been developing a new generation of highly fuel-effi-
cient clean diesel vehicles—using turbocharged direct injection engines—as a way
to significantly increase fuel economy and reduce greenhouse gas emissions. How-
ever, their use in the U.S. must be enabled by significantly cleaner diesel fuel.

Earlier this year, EPA promulgated its heavy-duty diesel rule that the Alliance
supports, as far as it goes. The rule reduces the amount of sulfur in the fuel. Low
sulfur diesel fuel is necessary to enable the new clean diesel technology to be used
in future cars and light trucks. Providing cleaner fuels, including lowering sulfur
levels in gasoline and diesel fuel, will provide emission benefits in existing on-road
vehicles. Sulfur contaminates emissions control equipment, such as catalytic con-
verters. Efforts to reduce sulfur content will provide environmental benefits and
allow vehicles to operate more efficiently. Unless there are assurances that fuels
will be available, companies will not invest in new clean diesel technologies.

As you can tell, the automobile companies—from the top executives to the lab en-
gineers—are constantly competing for the next breakthrough innovation. If I can
leave one message with the Committee today, it is to stress that all manufactur-
ers have advanced technology programs to improve vehicle fuel efficiency, lower
emissions and increase motor vehicle safety. These are not “pie in the sky” concepts
on a drawing board. In fact, many companies have advanced technology vehicles in
the marketplace right now or have announced production plans for the near future.
That’s why now is the perfect time for the enactment of tax credits to help spur
consumers to purchase these new vehicles which years of research and development
have made possible.

Higher CAFE standards, with all of the disparate impacts inherent in that pro-
gram, would divert limited resources from these ongoing efforts and distort the mar-
ket for our products. Competition will drive improvements and success in the area
of increasing vehicle fuel economy. This powerful market force should be allowed to
work where it can and should be enhanced with incentives where they are needed
to “prime the pump.”

We would urge that public policy decisions focus on the steps that will achieve
real improvements in fuel consumption and benefits our environment. We believe
that advanced technology vehicles and appropriate tax policy are a better way to
increase fuel efficiency than the policy of CAFE that effectively limits consumer
choice, adversely affects safety and affordability and creates “winners and losers”
within the auto community.

Thank you for the opportunity to testify before the Committee today. I would be
happy to answer any questions you may have.

RESPONSE TO A QUESTION FROM SENATOR HATCH REGARDING FUEL CELL VEHICLES

Question: For fuel cell vehicles, extremely low volume production is expected to
begin in the 2005-2007 timeframe. For these vehicles to become commercially viable
may take 10-15 years, but, even then, these vehicles may still represent a small
portion of the market. Consumer acceptance of this technology will play a large role
in its success. Fundamental to this is the decision on how to fuel these vehicles—
how to move to a hydrogen fueling infrastructure.

While significant improvements have been made in the size of fuel cell packs,
costs are still high. The incentives in the CLEAR Act, a $4,000 base credit along
with performance based fuel economy incentives of up to an additional $4,000, will
provide a significant incentive for purchasers to take a chance on this new tech-
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nology and bring these vehicles into the market. These credits will be critical to get
consumers to take this chance. The credit is available for 10 years and will accel-
erate introduction.

PREPARED STATEMENT OF HON. MARK DAYTON

Mr. Chairman, Members of the Committee, thank you for the opportunity to tes-
tify before you today about tax incentives for alternative fuels. Minnesota is a leader
in the production of renewable fuels such as ethanol, wind-generated electricity, bio-
mass, and solar energy. Minnesotans have seen first-hand the vital role Federal and
State tax incentives have played in developing these industries during their infancy,
and I support legislation to extend and expand Federal tax incentives for ethanol,
wind, biomass, and other renewable fuels.

Last month, Senator Tim Hutchinson and I introduced legislation to provide tax
incentives for increased use of biodiesel, a renewable fuel made from soybean and
other vegetable oils, that will reduce U.S. reliance on foreign oil; increase demand
for farm products, thus boosting their market prices; and providing for a cleaner en-
vironment. It’s a grand-slam home run!

Biodiesel is a home-grown, renewable fuel. Even as conventional fuel supplies are
tightening, America’s farmers are producing record crops of soybeans. Unfortu-
nately, soybean prices are at 20 year lows. Building demand for biodiesel will help
increase soybean prices while enhancing our nation’s energy security.

As we increase demand for soybeans, we are investing in the economic well-being
of farmers and rural communities across the country. Our legislation’s goal is to ex-
pand markets for biodiesel from 20 million gallons to 200 million gallons annually.
The U.S. Department of Agriculture estimates that such an increase in biodiesel
sales will increase soybean prices by at least 25 cents per bushel.

Our legislation will result in higher prices for farmers, lower taxpayer subsidies,
and will cause no reduction in federal highway trust fund revenues. Our bill pro-
vides federal excise tax credits of 3 cents per gallon for 2 percent biodiesel and 20
cents per gallon for 20 percent biodiesel to help make this infant industry cost-com-
petitive. As demand for biodiesel increases and U.S. soybean prices rise, federal out-
lays under USDA’s marketing assistance loan program will decline, resulting in sub-
stantial savings for American taxpayers. Our bill provides that a portion of those
savings be used to reimburse the Federal Highway Trust Fund for any decrease in
revenues.

In conclusion, this legislation is good for America’s farmers, our rural economy,
our energy security and the environment. I ask that you will incorporate it into any
energy tax legislation reported out of this Committee.

PREPARED STATEMENT OF ROBERT DINNEEN

Mr. Chairman and Members of the Committee, I would like to thank you for the
opportunity to provide comments on the important role that tax policy has in deter-
mining the nation’s energy policies and priorities. For decades, tax policy and gov-
ernment subsidies promoted the development and use of petroleum products in
transportation fuels. For example, while Henry Ford designed the Model-T to run
on ethanol, taxes imposed on alcohol in the early '20s forced a change to gasoline,
setting a course of dependency on imported oil that has had tremendous con-
sequences for our economy, our environment and our national security.

The myopic focus on petroleum finally changed in the early ’80s, when the Con-
gress created a number of incentives to stimulate the production and use of various
alternative fuels. One such fuel, ethanol, has become a critically important gasoline
blending component, extending refining capacity, reducing pollution and providing
an important economic stimulus to rural America. Thus, I am here to tell this Com-
mittee that the federal tax incentive program for ethanol fuels has been a tremen-
dous success story, one that should be extended with modest changes to improve its
application and expand its benefit.

The Renewable Fuels Association is the national trade association for the domes-
tic ethanol industry, located in Washington, D.C. Our membership includes ethanol
producers and suppliers, gasoline marketers, agricultural organizations and state
agencies dedicated to the continued expansion and promotion of fuel ethanol. To-
day’s domestic ethanol industry consists of 56 production facilities located in 20
states with an annual production capacity of 2.1 billion gallons. In 2000, the U.S.
ethanol industry produced a record 1.6 billion gallons of high quality, clean burning
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fuel ethanol. Production capacity continues to expand, particularly among farmer
owned cooperatives, the fastest growing segment of our industry.

Background:

Ethanol is a clean, energy efficient, environmentally friendly fuel produced at pro-
duction facilities that create jobs and economic opportunity for rural communities
where they are located. Ethanol is an alcohol produced primarily from grain using
a process almost as old as civilization itself. Today, however, ethanol production has
come a long way from the wineries of ancient Greece or the stills of Prohibition.
Fuel ethanol is produced on a mass scale utilizing millions of bushels of grain annu-
ally in a fermentation/distillation process. While the fundamentals of ethanol pro-
duction have remained constant, the process technology has become quite sophisti-
cated. There are now two general types of processing facilities, known as wet mills
and dry mills that produce fuel-grade ethanol in the United States.

Wet mills are also commonly known as corn refineries. These facilities produce
starch, ethanol and corn sweeteners, along with corn oil, corn gluten feed and corn
gluten meal. Both corn gluten feed and meal are sold into the animal feed market.
Dry mills use simpler technology to produce ethanol and distillers dried grains
(DDG) that are also sold as a high-quality feed ingredient. So, one of the myths
about ethanol production, that it is taking corn and wasting it to produce fuel, is
immediately dismissed when you look at the array of products that come out of eth-
anol plants. Products for both human and animal consumption are co-produced with
ethanol. Producing ethanol simply utilizes the relatively low-value starch in the
grain while leaving behind vitamins, minerals, fiber, oil and protein to be utilized
in higher-value markets.

Ethanol producers continue to improve efficiency. Modern technology makes it

ossible to build a state-of-the-art, cost-effective dry mill ethanol plant for about
§1.15 per installed gallon of annual production. Most of the new ethanol production
capacity consists of farmer-owned dry mills. Technological improvements throughout
the industry have driven the cost of producing ethanol down dramatically. A 1986
report by the USDA Office of Energy predicted that the cost of producing ethanol
in 1995 would be $2.11 per gallon. Instead, those costs were about $1.15 per gallon
in 1995, and industry surveys now suggest that the average production cost is in
the range of $0.95 to $1.10 per gallon.

Ethanol facilities are not only cost effective; they are energy efficient. A recent
study by Argonne National Laboratory found that for every 100 BTUs of energy
used to produce ethanol, 135 BTUs of ethanol are produced. That is because corn
plants are really very efficient solar panels. USDA analysis has found that corn
farmers use about half the energy to produce a bushel of corn than they did just
25 years ago. Therefore, the myth that it takes more energy to produce a gallon of
ethanol than is contained in the ethanol itself is just that: a myth.

The Argonne report also provides an analysis of ethanol’s greenhouse gas emis-
sions compared to gasoline. Using ethanol produces 35-46 percent fewer emissions
of greenhouse gases than gasoline for the same distance traveled. If engines are op-
timized to use ethanol, mileage will increase along with greenhouse gas benefits.
Ethanol also reduces emissions of other harmful pollutants like carbon monoxide,
and displaces components of gasoline that produce toxic emissions.

Ethanol Tax Incentive Program

Responding to the need for increased domestic energy resources, reduced air pollu-
tion from motor vehicles and rural economic stimulus, the Congress has consistently
supported tax incentives to encourage the increased production and use of fuel eth-
anol. Today, refiners and gasoline marketers using 10% ethanol blends pay 136 per
gallon in excise taxes, a 5.36 reduction from the tax paid on straight gasoline.

The federal ethanol program has been an unmitigated success. From just 175 mil-
lion gallons in 1980, the industry has increased more than ten-fold to 2 billion gal-
lons today. As a result, farmers across the country have received higher prices for
their commodities, more than 200,000 jobs have been created in rural America, the
U.S. has reduced its oil imports, and most importantly, Americans are breathing
cleaner air.

Economic Benefits: The processing of grains for ethanol production provides an
important value added market for farmers; helping to raise the value of commodities
they produce. As the third largest use of corn behind feed and exports, ethanol pro-
duction utilizes nearly seven percent of the U.S. corn crop, or over 600 million bush-
els of corn, adding $4.5 billion in farm revenue annually. The U.S. Department of
Agriculture (USDA) has determined that ethanol production adds 25-30¢ to every
bushel of corn.



95

The production of ethanol has sparked new capital investment and economic de-
velopment in rural communities across America. There has not been an oil refinery
built in this country in 25 years. But during that time there have been 56 ethanol
refineries built, stimulating rural economies and creating jobs. USDA estimates that
a 100 million gallon ethanol production facility will create 2,250 local jobs for a sin-
gle community.

Industry growth offers enormous potential for overall economic growth and addi-
tional employment in local communities throughout the country. According to a Mid-
western Governors’ Conference report, the economic impact of the demand for eth-
anol:

« Adds $4.5 billion to farm revenue annually

« Boosts total employment by 195,200 jobs

 Increases state tax receipts by $450 million

» Improves the U.S. balance of trade by $2 billion

« Results in $3.6 billion in net savings to the federal Treasury

The majority of growth in the industry in the last several years has been the re-
sult of farmer ownership of ethanol production facilities. These highly efficient dry
mill plants typically go from the drawing board to production in less than two years.
Today, farmer-owned cooperatives account for one-third of all U.S. fuel ethanol pro-
duction. Cooperatives help to ensure farmer members a value-added market for
their crops and offer profit sharing dividends as the industry prospers.

U.S. Ethanol Production Capacity

Small (0.7 to 30

Large (over 140 MGY)
MGY) 30%
30%

Medium (31 to
140 MGY)
40%

Continued progress is being made in the development of new enzymes and pro-
duction processes that will allow for the cost-effective production of ethanol from cel-
lulose. These feedstocks offer tremendous opportunities for new jobs and economic
growth outside the traditional “grain belt,” as well as additional environmental ben-
efits through the reduction of greenhouse gases.

Environment & Public Health: Ethanol, a high-octane, high-value fuel, con-
tinues to be one of the best tools we have to fight pollution from vehicles. As an
oxygenate (ethanol contains 35% oxygen), ethanol enables a more complete combus-
tion of fuel. The use of ethanol reduces emissions of all the major pollutants regu-
lated by the U.S. Environmental Protection Agency, including carbon monoxide, par-
ticulate matter, exhaust volatile organic compounds and hydrocarbons. Ethanol is
also an effective tool for reducing air toxics in gasoline, many of which the EPA clas-
sifies as known or probable human carcinogens.

As a renewable fuel, ethanol can dramatically reduce greenhouse gas emissions,
such as carbon dioxide, a contributor to global warming. Argonne National Labora-
tory concluded ethanol produced from Midwest corn reduces greenhouse gases by
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35-46% compared with gasoline, and the number rises with cellulose ethanol pro-
duction.

Ethanol is a safe, biodegradable fuel that does not pose an environmental or pub-
lic health threat to water or soil, and has been awarded a “clean bill of health” by
the California Environmental Policy Council.

Consumers Benefit: The availability of ethanol expands our fuel supplies, in-
creasing competition in the marketplace and reducing overall gasoline prices paid
by the driving public. As noted by the consumer group, Citizen Action, “the use of
ethanol, a domestically-produced, cleaner-burning renewable fuel helps American
consumers use less polluting oil and reduces dependence on costly oil imports.”

The federal ethanol program encourages gasoline marketers and blenders to use
ethanol by providing a tax reduction. As noted above, gasoline marketers and blend-
ers that use ethanol are eligible for up to a 5.3 cent per gallon reduction from the
federal excise tax on gasoline of 18.3 cents/gallon. The incentive, in turn, has en-
abled smaller, independent gasoline marketers to compete with the major inter-
national petroleum companies and provide consumers with an exceptionally cost-
competitive fuel. Consider this statement by the Society of Independent Gasoline
Marketers of America:

“The tax benefits afforded ethanol-blended fuels constitute an important
means by which independent marketers reduce their costs of product
enhancing independent marketers’ ability to price compete with their economi-
cally more powerful, integrated competitors. Such price competition has consist-
ently restrained retail market prices and thereby generated substantial benefits
for consumers of gasoline.”

Consumers benefit further because reduced farm program costs and increased in-
come tax revenue attributable to the federal ethanol program provides a net savings
to the U.S. Treasury of $3.6 billion a year. Indeed, for every dollar invested by the
federal government to stimulate ethanol production and use, approximately $7 is re-
turned to the treasury in tax revenue and savings from reduced government outlays.

Energy Security: The need for domestically produced energy supplies has never
been greater. Today we are more reliant than ever before on foreign nations to sup-
ply our insatiable and growing appetite for oil, importing 54% of our petroleum. At
the same time, U.S. oil production has fallen to the lowest point in 30 years. Fur-
thermore, the continued high price of crude oil and lack of U.S. refining capacity
exacerbate an already tight energy supply. The U.S. petroleum refining industry is
operating at full capacity in an attempt to satisfy current demand, which continues
to outpace supply. By importing more refined petroleum products than ever before,
the U.S. is sending value-added refining jobs overseas. Meanwhile, demand for re-
fined products will continue to grow.

According to the National Petrochemical & Refiners Association, “The U.S. is
gravitating toward a situation in which demand for refined products is overtaking
the capability of traditional supply sources. . . . With existing refining capacity
essentially full, the U.S. will have to find additional sources to cover the incre-
mental demand.” As a domestic, renewable source of energy, ethanol can increase
fuel supplies, reduce our dependence on foreign oil and increase the United States’
ability to control its own security and economic future.

Ethanol can and should be a more consistent partner with domestic oil companies
to provide the incremental additional supplies that are obviously needed. Ethanol
is blended with gasoline after the refinery process. Therefore, blending ethanol adds
additional volume to the transportation fuel market and helps ease the burden on
a refinery sector that barely has the capacity to meet current demand and has no
hope for quick expansion. The ethanol industry is producing at a record pace. In
2001 we will again shatter all previous production records. And the ethanol industry
can double production within two years to meet new demand created by a phase
out of MTBE. We are prepared to meet the challenge of providing increased fuel
supplies—today.
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U.S. Fuel Ethanol Production

In Millions of Gallons

[ i

Year

The outlook for the ethanol industry is indeed bright, and the industry is expand-
ing rapidly to meet new market demand for clean, renewable fuels. In addition to
the over 2 billion gallons of current production capacity, 34 existing ethanol plants
are undergoing expansion and eleven new plants are under construction. As a re-
sult, the ethanol industry expects to have an additional 300 million gallons of pro-
duction capacity on line by the end of this year alone. In fact, a total of 3.5 billion
gallons of production capacity will be available by the end of 2003.

Current and Future Annual Ethanol Industry Capacity

Current Ethanol Production Capacity: 2.1 billion gallons (56 plants)

On-going Expansions to Existing Plants: 235 million gallons (34 plants)
Plants Currently Under Construction: 210 million gallons (11 plants)
Approved Construction: 590 million gallons (16 plants)
Other Construction Scheduled for 2001/2002: 465 million gallons (25 plants)

Total Projected Ethanol Production
Capacity by end of 2003: 3.0 billion gallons

Such rapid expansion in ethanol is necessary to meet the growing demand for al-
ternatives to MTBE, a petroleum-based oxygenate that is contaminating drinking
water supplies in many parts of the country. Whether by legislation, litigation or
consumer preference, it is increasingly apparent that the future use of MTBE will
be significantly curtailed. The ethanol industry is preparing to meet that increased
demand so that air quality will not suffer as communities address their water qual-
ity concerns.

Moreover, as the Congress contemplates a comprehensive energy policy, it is clear
that the demand for renewable fuels like ethanol will grow. Several bills have been
introduced to create a national renewable fuel standard, requiring refiners to use
an increasing level of alternative fuels.t

The Federal Ethanol Program is a Success and should be Extended: The
importance of ethanol as an alternative fuel to the nation’s economy has never been
greater, and its value promises to grow even larger. Oil prices are again playing
havoc with the American economy. The U.S. economy is facing the most significant
period of sluggish growth in more than a decade and high oil prices are a major
contributor to the current economic slowdown. Most major economic indicators have
posted declines for at least three consecutive months; sales of autos and both new
and existing houses are weakening; layoffs are mounting across a broad range of
industries; corporate profit reports continue to disappoint the market; and many
economic analysts are trimming their forecasts of real growth for 2001.

1See S.670, introduced by Senators Tom Daschle (D—SD) and Dick Lugar (R-IN), S. 1006, in-
troduced by Senators Chuck Hagel (R-NE) and Tim Johnson (D-SD); and H.R. 2423, introduced
by Representative John Thune (R-SD).
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High oil prices increase the cost of doing business for virtually all firms and drain
additional money from consumers’ pocketbooks. The lack of a comprehensive energy
policy in the U.S. has led to falling domestic production of petroleum and natural
gas; near record levels of capacity utilization in refining; and increased dependency
on imported oil, which has, in turn, placed American consumers more at risk to the
arbitrary decisions of the world’s oil exporters. Now is the time to re-double our ef-
forts to promote the increased production and use of domestic, renewable fuels such
as ethanol.

In recognition of ethanol’s economic, environmental and energy security benefits,
the national energy policy report released by the Administration last month in-
cluded a recommendation to extend the ethanol tax incentive program. Senator Jean
Carnahan (D-MO) has introduced S. 907 to extend the tax incentive program to
2015. As the U.S. ethanol industry continues to grow, many investors are looking
for such a commitment on the part of the Congress before moving forward with cer-
tain projects. The incentive is currently set to expire in 2007. For a plant beginning
construction next year, with production slated to begin in 2003, there will only be
4 years to recoup a sizeable investment. Now is absolutely the time for the Congress
to extend the federal ethanol program, or make it permanent.

The Renewable Fuels Association strongly urges the Committee to consider ex-
tending the federal ethanol tax incentive program as it considers com-
prehensive energy policy legislation this year.

Small Producer Tax Credit

Under present law, a small ethanol producer (annual production capacity of
30,000,000 gallons or less) is eligible for an income tax credit of 10 cents per gallon
on up to 15,000,000 gallons of alcohol production. While intended to stimulate ex-
panded production, particularly by small farmer-owned facilities, the credit is not
readily available to cooperatives or their patrons. Furthermore, for all small pro-
ducers, the credit is subject to a number of limitations that reduce its benefit or
limit its availability. Several bills2 have been introduced, including S. 312, the Tax
Empowerment and Relief for Farmers and Fishermen Act, by Senator Grassley that
would address the current limitations of the small producer credit and make it more
usable for farmer-owned cooperatives. Indeed, this provision has been approved by
the Senate on three separate occasions, but never included in a final bill.

The Renewable Fuels Association enthusiastically supports the effort to ad-
dress the small producer credit, and encourages the Committee to include
this provision in legislation to be enacted this year.

Highway Trust Fund

The Transportation Equity Act for the 21st Century (TEA-21), Public Law 105—
178, is the principal Federal legislation authorizing federal highway programs for
the six-year period from FY1998-FY 2003. Enacted on June 9, 1998, TEA-21 pro-
vides significant new funding for highway programs, highway safety, and mass tran-

sit.

TEA-21 provides a record $218 billion for highway and transit programs. This
represents a 40% increase over highway funds provided under the previous highway
legislation, the Intermodal Surface Transportation Efficiency Act (ISTEA). TEA-21
also guaranteed that $162 billion generated by highway user fees would be spent
on highway programs. Under TEA-21, 49 states have received record increases in
highway funding.

In order to encourage the use of renewable fuels, Congress has provided blends
of gasoline and ethanol a lower rate of tax than that imposed on gasoline. Since fed-
eral motor fuel taxes are a primary source of funding for highway programs, the
issue has arisen as to the revenue impact of ethanol-blended fuels on Federal high-
way aid to States.

Although motor fuel containing ethanol does generate less revenue into the High-
way Trust Fund, gasohol sales do not reduce funding for the majority of Highway-
aid programs. This is because the funding states receive for these programs are
based on criteria other than highway user fees from ethanol.

Funding for nine out of the eleven major highway apportionments are determined
by statutory formulas of which ethanol tax receipts are not a factor. Two highway-
aid programs, the Surface Transportation Program and Minimum Guarantee Pro-
gram, are to some extent affected by a state’s contributions to the Highway Account

2See also, H.R. 1999 by Congressman Jim Nussle (R-IA), H.R. 1636 by Congressman John
Thune (R-SD), S. 907 by Senator Jean Carnahan (D-MO) and S. 613 by Senator Peter Fitz-
gerald (R-IL).
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of the Highway Trust Fund. However, even for these categories, the amount of re-
ceipts or contributions a state pays into the Trust Fund does not exclusively deter-
mine the amount of funding received back from the Federal government.

Even with ethanol usage, highway revenues have increased beyond original pro-
jections, thus enabling increased funding for Federal-aid highway programs. The
Revenue Aligned Budget Authority (RABA) has triggered an additional $1.5 billion
in FY 2000 and $3.2 billion in FY 2001. An additional $4 billion in RABA funding
is expected to be available in fiscal year 2002.

Gasohol’s contribution to the Highway Account would be higher if all of the gas-
ohol tax receipts remained in the Highway Account of the Trust Fund. However, for
every gallon of gasoline blended with 10% ethanol, 5.46 cents of the 13.1 cent tax
is diverted from the Highway Account, with 2.86 cents going to the Mass Transit
Account, 0.1 cents going to the Leaking Underground Storage Tank Trust Fund, and
2.5 cents diverted to the General Fund for deficit reduction purposes. This diversion
is resulting in more revenue being lost to the Highway Account than the total
amount of the ethanol tax incentive itself.

The Renewable Fuels Association believes that states should not be penalized
for acting on the federal government’s desire to increase the production
and use of ethanol. Thus, we support transferring the 2.56 currently di-
rected toward deficit reduction back to the Highway Trust Fund.

Conclusion

Congress has enabled the domestic renewable fuels industry to develop by sup-
porting tax policies that encourage refiners and gasoline marketers to utilize eth-
anol. The program has been a tremendous success. It has provided an economic
stimulus to rural America, created jobs, reduced our dependence on imported energy
and improved our balance of trade, and lowered auto emissions in our nation’s cit-
ies. The program should be extended to encourage additional investment and
growth. But the program should also be altered to allow farmer-owned cooperatives
to more effectively access the small producer incentives, and concerns about the im-
pact of reduced HTF payments attributable to ethanol fuels should be addressed.

Thank you.

PREPARED STATEMENT OF JAY E. HAKES

Thank you for the opportunity to discuss the role of tax incentives in U.S. energy
policy. This testimony discusses how tax incentives fit into an overall energy strat-
egy, 1dentifies some results of previous incentives, and provides a checklist of major
issues affecting new tax policies for energy.

From 1993 to 2000, I headed the Energy Information Administration at the U.S.
Department of Energy. At that time, I testified on many occasions before congres-
sional committees on energy issues, including tax policies. Today, I am speaking as
a private individual and certainly not on behalf of any past or current employers.

CURRENT GENERAL ENERGY POLICY

The major leg of our nation’s energy strategy is allowing fuel selection, allocation,
and pricing to be determined in competitive markets. This policy evolved in reaction
to counterproductive attempts by the U.S. government to control the pricing and al-
location of oil and gas during the 1970’s and as part of a general trend around the
world to less regulated markets. Utilization of market forces has been a corner stone
of our energy policy with bipartisan support. President Carter and the Congress
started the painful process of decontrolling oil prices in the late 1970’s. President
Reagan accelerated and expanded the effort. In recent years, changes in state and
federal policy have expanded the role of markets in the electric industry.

Using the market to make decisions about energy doesn’t, in many respects, look
like a policy, because government plays a reduced role. In a pure market system,
government doesn’t set prices or pick “winners and losers.” Despite a general com-
mitment to market forces, however, many people ranging from energy producers to
energy consumers still want the government to “do something” when prices get un-
usually low or unusually high or to show preferential treatment for a particular in-
dustry or technology.

As a second leg of energy policy, the U.S. sets environmental standards for energy
producers and consumers. Most notably, stringent air pollution standards govern
the activities of electric generators, automobiles, and oil refineries. Another part of
the current energy policy includes restrictions on the areas where exploration and
production of fuel are allowed in order to protect natural areas.
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The energy crises of the 70’s also stimulated several auxiliary policies, including

e
¢ Strategic Petroleum Reserve,

¢ Research and development for new technologies,

« Efficiency standards for cars and appliances,

¢ Low-Income Energy Assistance,

* Weatherization of low-income housing,

« Better data systems to track energy trends, and

» Tax incentives.

The rationale for these programs was often based on considerations of national
security, the environment; education of the public and disproportionate impacts of
high prices on low-income people—factors often not fully reflected in market pricing.
All of these policies continue in some form today, but have fallen short of their au-
thors’ goals. When energy appeared to be less of a problem over the past two dec-
ades, support for all of these auxiliary programs lagged.

In general, U.S. energy policy has worked well. Most of the time, U.S. prices are
low by international and historic standards. Supplies have generally been ample.
Many advocates now seem to assume the country suffers from chronic high fuel
prices. The record suggests the opposite, however, witness the oversupply of oil and
gas just a few years ago. With existing U.S. energy policy, we have also reduced
the environmental Impacts from energy. Not every deadline of the Clean Air Acts
has been met. Nonetheless, we removed lead from gasoline and reduced many forms
of air pollution. Oil tankers are now double-hulled. These achievements have had
costs but generally proven compatible with a low price environment.

PROBLEMS IN CURRENT ENERGY POLICY

To say that existing energy policy works most of the time is not to say it works
all of the time or in every respect. Attempts to improve U.S. policy must be based
on clear diagnoses of what problems need attention. Three major shortcomings in
current U.S. energy policy stand out.

Oil Imports

There are several ways to measure dependence on foreign oil. The U.S. imports
over half its oil from foreign sources, and these levels are projected to reach 60 per-
cent in the coming years. Imports were roughly a third of oil supplied when the
1973 oil embargo crippled our national economy. From this perspective, current and
projected levels of imports are clearly serious issues, but major reductions in the lev-
els of imports would still leave us vulnerable to the vagaries of the international
oil market. If a goal of American energy policy has been to stop the growth in oil
imports or achieve “energy independence,” that goal has clearly not been achieved.
Moreover, it would be extremely expensive to make a serious attempt to achieve it.

Oil imports are not exactly the same thing as vulnerability to supply interrup-
tions, although the two are closely related. Increased U.S. oil production and re-
duced oil demand from more efficient automobiles would limit the economic damage
from a cut off in delivery of foreign oil. However, neither would provide would pro-
vide the tools to rebalance oil markets quickly in the event of an unexpected inter-
ruption of supply. Rapid response to an interruption in oil supply is more likely to
come from a petroleum reserve, some other source of “surge capacity,” or the ability
to make a sharp but temporary cut in demand.

Global Climate Change

Pursuant to the Rio Treaty of 1992, the United States adopted a policy of attempt-
ing to limit emissions of greenhouse gases—most of which come from energy use—
to 1990 levels. The Treaty and the Energy Policy Act of 1992 attempted to meet this
goal through voluntary actions. This approach has produced some results but has
generally failed to stem the growth in U.S. emissions, which actually accelerated in
the 1990’s. Based on current policies and economic trends, the Energy Information
Administration projects emission levels in 2010 will be about 30 percent higher than
in 1990. If the U.S. electricity demand justifies 1,900 new electric plants by 2020
rather than the 1,300 projected by EIA, the growth in greenhouse gases will also
be substantially higher than EIA estimates. Current U.S. energy policy does not at-
tach a cost to the emission of greenhouse gases.

Price Volatility

In 199